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Council Meeting of the History 
of Science Society 


A council meeting was held on Monday, Dec. 30 at the Hope 
Valley Country Club, Durham, North Carolina, at 4 p.m. with 
the following members present: Drs. Crew, TyLer, Cajori, 
We cu, Simons, Mayer, invited former and new members, namely, 
Dr. Karpinski, Dr. Suryock, Dr. p’IRsay and the Secretary. 
Considerable business was transacted, namely, the reading of 
the various reports from the President, Secretary-Treasurer, Editor, 
and Committees. At 6 p.m. the members of the Council and 
invited members of the Society sat down to a most enjoyable 
dinner prepared in Southern style, and with rare judgment on 
the part of Dr. RicHarp H. Suryock of Duke University. 

The Officers for the year 1930 were elected as follows : 
President. Dr. HENRY Crew, Northwestern University, Evanston, 

Ill. 
Vice-President. Dr. Witttam H. We cu, Institute of History 
of Medicine, Baltimore, Md. 

Dr. BertHo.p Laurer, Field Museum, Chicago, II. 
Members of the Council. 

Dr. Victor Rosinson, Medical Life, New York City. 

Dr. Henry G. Gace, Dean, University of Chicago. 

Dr. Ricuarp H. Suryock, Dept. of History, Duke University. 

Dr. Atrrep C. Lang, Consultant, Library of Congress. 

Mr. Georce E, Roserts, National City Bank, New York 

City. 

Dr. Mayer and Mr. Brascu were reelected Recording Secretary, 
and Treasurer-Corresponding Secretary respectively. The mee- 
ting adjourned at 8.00 o’clock in order that the members could 
attend the general meeting of the American Historical Association 


to hear the Presidential address of Dr. James H. ROBINSON. 
F. E. B. 
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Joint Meeting of the History of Science Society with the 
American Historical Association (Durham and Chapel 
Hill, North Carolina, January 1, 1930). 

A.M. 10.00. Lecture Hall, Science Building. 

Chairman: LYNN THORNDIKE, Columbia University. 
A phase of the History of Mathematics in the United States. 
Lao G. Simons, Hunter College. 
The popularization of science in the revolutionary era. 
Evarts B. GREENE, Columbia University. 
A century of American geodesy. 
FLORIAN Cajori, University of California. 
Discussion, led by : 
L. C. KarpInski, University of Michigan. 
P.M. 12.30. Luncheon conference on the History of Science. 
Union, Left dining room. 
(Courtesy of Duke University) 
Chairman: H.W. Ty er, Massachusetts Institute of Techno- 
logy. 
Medical practice in the ante-bellum South. 
RicHarD H. Suryock, Duke University. 
P.M. 2.00 Meeting of the Council of the History of Science 
Society. Duke University, North Campus. 














Aristotle and Phyllis 


The British Museum acquired recently (at Christie’s, February 
11, 1929) three beautiful drawings of the early sixteenth century 
which were formerly in the collection of Sir THomas LAWRENCE. 
One of them, a pen drawing by an unknown artist of the Antwerp 
school, represents the story of ARISTOTLE and Puy is. It gives 
me a good pretext for speaking of that story, which first drew 
my attention many years ago. As I was pursuing my studies on 
the Aristotelian tradition, I could not help thinking of Puy Luis 
from time to time, and gathering notes on her subject. It will be 
seen that an account of that episode, far from being futile, is a 
real contribution to the understanding of popular Aristotelianism 
in western Europe in the thirteenth century and later. 


Let us hear the story first. While ALEXANDER was conquering 
Asia, he became so much infatuated with PuyLuis, an Indian 
damsel whom he had taken to himself as a wife, that he neglected 
the affairs of the state. The nobles sent ARISTOTLE to remonstrate 
with him, who did so to such good purpose that the Great King 
turned his mind once more to business. Of course this did not 
please the queen, and having found that ARISTOTLE was at the 
bottom of her husband’s coldness, she resolved to revenge herself. 
She attracted his attention, made advances to him, and in no time 
the philosopher was head over heels in love. As he was pressing 
her to requite his love, she said he must prove it first, by allowing 
her to ride upon his back. ARISTOTLE was ready to grant her 
anything and at last consented. In the meanwhile she had warned 
her husband so that he might watch the performance, and placing 
a saddle on ARISTOTLE’s back, a bit in his mouth, etc., she rode 
upon him, he walking upon all fours. ALEXANDER then summoned 
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him and demanded that he explain how his conduct could be so 
at variance with his advice. Whereupon the philosopher replied : 
« If a woman can make such a fool of a man of my age and wisdom, 
how much more dangerous must she not be for younger ones? 
I added an example to my precept, it is your privilege to benefit 
by both. » 

The main motive of that story — a woman beguiling a wise man 
and persuading him to let her ride upon his back — is very old. 
It can be found in early Indian collections, the series of didactic 
fables called Paficatantra (1) and the Buddhist stories or Fdtaka, 
and also among other Buddhist stories preserved in the Kanjur. 

It can be found also in Arabic literature, at least twice, first in 
the Kitab al-mahdsin wal-adddd (Book of good works and their 
opposites) by AL-JAniz (d. 868; see my Introduction, vol. 1, 597), 
then in the miscellany of oriental tales published by CARDONNE 
in 1770. The third tale of CARDONNE’s collection, The vizir saddled 
and bridled, is almost exactly the same tale as that of ARISTOTLE 
and PHYLLIs, except that the main characters are a sultan, his 
wife and his vizir. Unfortunately we do not know its origin. Assu- 
ming it to be late, the existence of the earlier version by AL-JAHIz 
shows that the story had continued to grow in Muslim circles. 

It is impossible to tell how this eastern story reached the west. 
The fact that it was not included among the Indian lore translated 
into Arabic under the title Kalila wa-Dimna, excluded it from 
the literary tradition which explains so simply the transmission 
of other tales. We do not find it in Barlaam and Ioasaph, nor in 
the Disciplina clericalis of PEDRO ALFONSO, nor in the Directorium 
vite humane of JoHN of Capua. James of Vitry may have been 
the intermediary. He had lived in the east, being bishop of Acre 
and patriarch of Jerusalem; moreover the story is ascribed to 
him by JoHN HerRoLt. However it is not preserved in his Sermones 
vulgares (Speculum exemplorum). Besides James died only in 
1240, and by that time it is probable that the story of ARISTOTLE 


(1) The heroes of the story as told in the Paficatantra are King Nanpa, his 
wife (unnamed), and his minister VARARUCI. Now there were nine kings called 
NANDA who flourished between 413 and 322; and VARARUCI, a famous gram- 
marian, was actually minister to NANDA. ALEXANDER’s expedition into India 
took place in 327-25. Hence the Indian story refers to a time just anterior to, 
or contemporary with, ALEXANDER’s expedition. 
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was already developed in the west as we shall see presently. The 
transmission by James is plausible but it would be almost too 
late to be explanatory. 

However the lack of literary links need not disturb us. Folk 
tales were transmitted primarily by word of mouth; their lite- 
rary forms must not be regarded as essential, but rather as casual 
emergences. The distribution and development of tales was very 
much like the diffusion of gossip. Publication was an accidental 
by-product, which occurred only when the tale fell upon the ears 
of a literary man, or of a person afflicted with the cacoéthes scri- 
bendi. Even in our days of immense and ubiquitous printing, 
many are the stories which never get into print. So much so that 
it is still possible for folklorists to make discoveries by listening 
to the tales and songs of unsophisticated people. 

To return to the tale which we are now discussing, whichever 
be its origin — and I have no doubt that it came from the East — 
the Aristotelian form was almost certainly an invention of western 
Europe. Let me repeat that there is no mention whatever of 
ARISTOTLE in the Arabic versions. On the other hand, the old 
tale was applied to ARISTOTLE in a French fabliau composed by 
the Norman trouvére, HENRI D’ANDELI, in the first half of the 
thirteenth century. « Li lais d’ARISTOTE », as this fabliau is entitled, 
is a poem of 579 lines, wherein the heroes of the story are « the 
king of Greece, ALEXANDER », ARISTOTLE, and the Indian damsel, 
who is unnamed. A similar story, « ARISTOTELES und FILLIs » 
was told in high German at about the same time. It is not possible 
to say which was the earlier, the French or the German story, 
but the name PHYLLIs appears for the first time in the German 
text. I may add here, incidentally, that in other versions of the 
same tale, the damsel is called CampaspE, and spoken of as the 
queen mother’s maid, or a courtesan, etc. These details being 
irrelevant to my purpose, I shall not investigate them, and shall 
always call the damsel Puy tis (2), if only to help drive out the 
other name, which is not half as nice. 

The point which interests us is this : How shall we account 
for the application of the old tale to AriIsToTLe in the first half 


(2) The spelling PuHytuis is the correct one assuming the name to be Greek. 
The name does exist in Greek. 
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of the thirteenth century ? Some influence to that effect may have 
been exerted by the Sirr al-asrdr, of which a Latin version had 
already been made by JOHN oF SEVILLE about the middle of the 
twelfth century. The Secreta secretorum relates that the queen 
of India sent to ALEXANDER a beautiful maiden who had been 
fed with the venom of serpents, hoping that she would conta- 
minate the king and cause his death, but the wise ARISTOTLE 
warned him in time. Of course it is well known that folktales 
affect one another in various ways, that motives and patterns are 
easily exchanged, etc. One might thus assume that ARISTOTLE 
was introduced into the tale of the vizir saddled and bridled 
because of some confusion or suggestion due to the other tale. 

However that seems a little far fetched, and I think that the 
invention of the ARISTOTLE story can be explained in a simpler 
way. The point of the original story was to illustrate the dange- 
rous power of woman. The wiser the man beguiled by her coquet- 
tish wiles, the stronger the point. Now during the earlier part of 
the Middle Ages, ArisTOTLE had been known in western Europe 
almost exclusively as a great teacher of logic, but by the beginning 
of the thirteenth century he was finally coming into his own as 
the most learned and wisest man of all times, the very personi- 
fication of all knowledge, the Master by excellence. He had been 
the tutor of a great king, able to advise him almost in the same 
way as the vizir advised the sultan? Was not the transfer from 
vizir to philosopher natural enough? Moreover an additional 
point was thus being gained into the bargain. For after all, Arts- 
TOTLE had been a pagan. His shameful failure illustrated not only 
the malicious power of women and the triumph of love, but the 
vanity of philosophy, especially of that philosophy which was 
as yet unredeemed by Christian grace. 

No wonder that the story, thus transformed into a Christian 
sermon against lay wisdom, was immensely popular in Christen- 
dom. Our witnesses of that popular success are not so much the 
writings, few in number, as the sculptures decorating the door- 
ways of cathedrals, the capitals of columns and pilasters, the 
misericords of stalls, not to speak of movable objects, such as 
aquemanalia, ivory caskets, etc. But I am going perhaps a little 
too fast, for there is no absolute proof that the popular motive 
— the wise man beridden by a gay damsel — referred always 
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to ARISTOTLE. It had its place in the church anyhow, as an « exem- 
plum » showing the danger of woman, (this had become a regular 
obsession to the medizval clerks). (3) In fact it was often treated 
as a companion piece to other stories of the same kind : ADAM 
and Eve, SAMSON and DELILAH, Davip and BATHSHEBA, HERCULES 
and OMPHALE, VIRGIL hanging mid-air in a basket. 

This doubt is inspired in me by the strange circumstance that 
the Aristotelian tale did not appear in Latin until the beginning 
of the fifteenth century. The story itself may be found in an 
earlier text, the Scala coeli,a collection of exempla collected in the 
first half of the fourteenth century by the French Dominican, 
Joun Gosi JUNIOR (fl. c. 1326), but without reference to ArIs- 
TOTLE, indeed without any name except that of VALERIUs (Max!- 
MUS) quoted as the authority. The first Latin text containing the 
story as applied to ARISTOTLE is found in the Promptuarium 
exemplorum, composed by another Dominican, the German 
Joun HERO rT, called « Discipulus » (d. 1418), who ascribed it to 
James oF VitrY. The fact that these compilers of exempla, JOHN 
GoBI JUNIOR and JOHN HEROLD, were both Dominicans is not 
surprising, for it is they, the Friars Preachers, who needed those 
« exempla » for their sermons. These sermons were probably the 
main vehicles of this particular story in western Christendom ; 
it is also probable that the Preachers applied the story to the great 
master of vorldly knowledge, ArisToTLE, adding a wealth of 
details which made it more telling, but we cannot be sure. 

The Latin story as related by JoHN HEROLD is so quaint and 
so brief, that I reproduce it verbatim. 


ARISTOTILES, cum doceret ALEXANDRUM ut se contineret ab accessu frequenti 
uxoris suae, quae erat pulchra valde, ne animum suum a communi providentia 
impediret, et ALEXANDER ei acquiesceret, hoc advertens regina et dolens, coepit 
ARISTOTELEM trahere ad amorem suum, quia multociens sola transibat cum pedibus 
nudis et dissoluto crine, ut eum alliceret. Tandem allectus coepit eam sollicitare 
carnaliter, quae ait, « Hoc omnino non faciam, nisi vide1o signa amoris, ne me 
tentes: ergo veni ad meam cameram, reptando manibus et pedibus, sicut equus 
me portando, tunc scio quod non illudes mihi.» Cui conditioni cum consen- 
sisset, illa intimavit hoc ALEXANDRO; qui expectans apprehendit eum reginam 
portantem. Quem cum vellet occidere, ait ARISTOTELES sic se excusando, «Si 
sic accidit seni sapientissimo, ut a muliere deciperer, potes videre quod bene 


(3) Emice MAre: L/art religieux du XII*® siécle en France (Paris, 1922). 
Reviewed in I/sis, 6, 52-56. 
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docueram te, quid accidere potest tibi juveni.» Quod audiens rex, ei pepercit, 
et in doctrina ejus profecit. 


One more argument in favor of the western application of the 
tale to ARISTOTLE at a relatively late period, is the fact that the 
tale is not included in the romance of ALEXANDER nor in the 
medizval biographies of ARISTOTLE. I would not assert that it 
was never included in the Alexandrian cycle, because there are 
innumerable texts in almost every language, but I do not know 
examples of its occurrence before the thirteenth century. In other 
words the tale of ARISTOTLE and PHYLLIs is an independent de- 
velopment. By the way, similar remarks apply to the story of V1R- 
GIL, which is often associated with that of ARISTOTLE and PHYLLIS, 
and may have originated in the same time and place, if not in the 
same mind. According to that story, VirGIL had been given an 
assignation by a Roman lady who lived at the top of a tower. He 
was to be lifted up to her room in a basket, but she left him dang- 
ling half-way throughout the night. Next day, the whole town 
came to watch the famous magician, who knew everything except 
the extent of feminine wiles. That story is not generally mentioned 
in the medizval accounts of VIRGIL. e. g., VINCENT OF BEAUVAIS 
does not speak of it. Its purpose was the same as that of the ArIs- 
TOTLE story, and VirciL had been selected for the same reason 
as the Greek philosopher, because he was an ideal personification 
of lay wisdom. 

I shall not deal with the history of the tale of ARISTOTLE and 
PHYLLIs after the fifteenth century, but one curious little fact 
deserves to be quoted as it illustrates remarkably well the obscure 
continuation of a popular theme and its unexpected emergence. 
A little book published in Paris, an IX (1801) describes a drawing 
room game, called « Le cheval d’ArIsToTE », wherein a man is 
obliged, as a forfeit, to walk around the room upon all fours, 
carrying one of the ladies upon his back. (4) 


(4) Le petit savant de société, ouvrage dédié a la jeunesse des deux sexes, 
contenant la maniére de jouer tous les jeux innocents dont on s’amuse en société, 
et les pénitences qui s’y ordonnent... Recueil extrait des manuscrits de M. En- 
FANTIN, corrigé et augmenté par M. pe Bexar, 2° édition. Paris, CAILLOT, Quoted 
by A. Gasté: Un chapiteau de l’église Saint-Pierre (Caen, 1887, p. 47, pl. 2), 
who states that the first edition appeared in 1801. 








| 
} 
| 
| 
| 
; 
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Iconography. 


I have no intention of making a complete iconographic study 
of the subject, as this would carry us too far away from our own 
field. But as the popularity of that story is proved chiefly by icono- 
graphical means, I wish to mention a sufficient number of good 
examples to give the reader an idea of the kind of documents he 
may expect to find. 

Let us take /vories first. (1) The story is represented upon an 
ivory leaf forming the cover of tablets used for writing purposes. 
This object of the first half of the thirteenth century was for some 
time in the cabinet of St. Germain-des-Prés. (The other cover 
told ViRGIL’s story.) BERNARD DE MONTFAUCON : L’antiquité 
expliquée par les monuments (vol. 3, second part, p. 356, pl. 194, 
devoted to writing tools; folio, Paris, 1722). 

(2) Casket with subjects from knightly life and romance, in 
the British Museum. Front part. French, fourteenth century. 
O. M. Datton : Catalogue of the ivory carvings of the Christian 
era in the British Museum (London, 1909, no. 368, p. 125-27, 
pl. 86). 

More examples would in all probability be found in the cata- 
logues of ivories of other museums and in special treatises. 

Sculptures. (3) The earliest example I know is a capital in 
in St. Peter’s church, Caen (Normandy). It dates from the four- 
teenth century. Abbé Gervais pE La RuE: Essais historiques sur 
la ville de Caen (2 vols., Caen, 1820; vol. 1, 97, with poor repro- 
duction). ARMAND Gasté : Un chapiteau de |’église Saint-Pierre 
de Caen (54 p., Caen, 1887, 3 pl.; contains a reproduction of that 
capital and of five other examples). 

(4) Another example of the same time, and far better, is to be 
seen on the front of St. John’s church, the cathedral of Lyon. 
I reproduce (fig. 1) a line engraving of it after F. pe GUILHERMY : 
Fabliaux représentés dans les églises. Lai d’AristoTe. (Revue 


générale de l’architecture et des travaux publics, vol. 1, 385-96, 


folio, Paris, 1840); ARIsTOTE et VIRGILE (Annales archéologiques, 
vol. 6, 145-57, 1847). Photograph of same monument in EMILE 
MAteE : L’art religieux du XIII® siécle en France (4th ed., Paris, 
1919, p. 361). 
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Selected drawings and engravings. (5) The Master of the Amster- 
dam Cabinet. Dutch or Rhenish-Suabian engraver who flourished 
in the last quarter of the fifteenth century; perhaps the greatest 
engraver of that century. The very charming engraving repro- 
duced in our figure 2 is preserved in the museums of Amsterdam, 
Coburg, Oxford, and Vienna. (15.5 cm.). Max Leurs: The master 




















Fig. 1. Cathedral of Lyon, fourteenth century. 
of the Amsterdam cabinet (International chalcographic society, 
1893-94; no. 54). 

(6) Master M. Z. (often called Martin or MattrHew Zat- 
ZINGER though on little foundation). Bavarian engraver who 
flourished c. 1500. See our fig. 3, reproduced after the example 
kept in the Fogg Museum (13 x 18 cm.). WILLIAM HUGHES 
WILLSHIRE : Catalogue of early prints in the British Museum. 
German and Flemish schools (vol. 2, 402, 1883). A. M. HInp : 
History of engraving and etching (London, 1923, p. 36). 

(7) Pen drawing by an unknown artist of the Antwerp school, 
c. 1520, recently acquired by the British Museum (see beginning 
of this paper). Reproduced in our figure 4 (27.5 x 19 cm.). 
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Published for the Vasari Society (part 10, no. 8, autumn, 1929), 
by the Oxford University Press. 

(8) Lucas vAN LEYDEN (1494-1533). Woodcut of very large 
size (41 X 29 cm.) discovered by CAMPBELL DopGsoN in the 
Paris cabinet and described by him : ARISTOTELES und PHYLLIs, 
ein unbeschriebener Holzschnitt des Lucas vAN LEYDEN (fahr- 
buch der K. preussischen Kunstsammlungen, vol. 18, 184-86, 1 pl., 
Berlin, 1897). Our figure 5 is reproduced from a full size facsimile 
kindly given to us by Mr. Dopcson. 

The subject was a favorite with Renaissance artists. For example, 
it was engraved on copper by WENZEL vON OLMitz and by the 
Master B. R. For these two early engravers, see Max LEnrs : 
Geschichte und kritischer Katalog des deutschen, niederlandi- 
schen und franzésischen Kupferstichs im XV. Jahrhundert (vol. 
6. p. 243, 308, Vienna, 1927; the second is reproduced in album 
6). It was dealt with also by Hans BurRGKMaIR (c. 1473-1531), 
and by HANs BALDUNG GRIEN (1475/80-1545). However the last 
named created an entirely different picture (c. 1515) by repre- 
senting PHYLLIS riding on ARISTOTLE’s back, both naked. This 
may be allowed of course as an artistic fancy (though we wish he 
had found a better model for PHyLLis), but may be disregarded 
in an iconographic study, for it is entirely at variance with the 
tradition, and by introducing new implications, misses the main 
point of the story. 


* 
* * 


Text. 


Hindu sources — TuHeopor Benrey : Pantschatantra. Fiinf 
Biicher indischer Fabeln, Marchen und Erzahlungen (Leipzig, 
1859, vol. 2, 306-307). A. ScHIEFNER : Mahakatjajana und Kénig 
Tshanda-Pradjota. Ein Cyclus buddhistischer Erzahlungen 
(Mémoires de l Académie des sciences de St. Pétersbourg, tome 22, 
no. 7, 75 p., 1875). E. B. Coweit : The Jataka or stories of the 
BuppHa’s former births, translated from the Pali by various hands 
(vol. 2, Cambridge, 1895). 

Arabic sources. — German translation of AL-JAHIz’s story by 
VICTOR VON ROSEN, in appendix to SCHIEFNER’s memoir (1875, 
66-67). Dents DomMINique CARDONNE : Mélanges de littérature 
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Fig. 2. Master of the Amsterdam Cabinet. 
Last quarter of fifteenth century. 
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Fig. 3. MARTIN ZATZINGER. C. 1500-1509. 
Isis, xiv, pl. 2. G. SARTON. 
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Fig. 4. 


Pen drawing, school of Antwerp, c. 1520. 
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Fig. 5. Lucas vAN LEYDEN, 1494-1533. 
Isis, xiv, pl 4. G. SARTON, 
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orientale, traduits de différents manuscrits turcs, arabes et per- 
sans de la Bibliothéque du Roi (Paris, 1770). I have used a later 
edition (La Haye, 1788, 10-19). English translation, A miscellany 
of eastern learning (2 vols., London, 1771; vol. 1, 14-18). 

French text. — Lai d’AristToTe, first edited by ETIENNE Bar- 
BAZAN : Fabliaux et contes (vol. 1, Paris, 1756). Often reprinted. 
Critical edition by ALEXANDRE HERON : Oeuvres de HENRI D’An- 
DELI (Rouen, 1880). Separate edition of the Lai d’ARIsTOTE by 
the same (46 p., Rouen, 1901). 

German text. — First edition by Cu. H. MYLLER : Sammlung 
deutscher Gedichte aus dem XII., XIII., und XIV. Jahrhundert 
(vol. 3, not seen; vols. 1-2 appeared in Berlin, 1784-85). F. H. 
VON DER HaGeEN : Gesammtabenteuer (vol. 1, 19-35, 1850;. see 
also p. Ixxv-Ixxxii). 

Latin texts. — There are many incunabula of the Scala celi 
of JoaNNes Gost (or GoBIus JUNIOR). Liibeck, 1476; Ulm, 1480; 
Strassburg, 1483; Louvain, 1485; etc. 

The text of JoHN HEROLT reproduced above, was edited by 
Tuomas WriGcut : A selection of Latin stories (Percy Society, 
vol. 8, London, 1842, 74). There are many incunabula of his 
Sermones discipuli de tempore et de sanctis cum promptuario exem- 
plorum et de miraculis Virginis. Cologne, s. a.; Strassburg, 1483; 
Speier, 1483; Lyon, 1483; Strassburg, 1484; Basel, 1486; Lyon, 
1489; Strassburg, 1492, 1495; Paris, 1500. 


Criticism. 


Iconographical references have been quoted for the reader’s 
convenience after the mention of the monument with which they 
dealt. 

As observed above, most of the immense literature on the 
Alexandrian romance is irrelevant. However some additional 
information may be found in it, for which see WILHELM HERTz : 
ARISTOTELES in den Alexanderdichtungen des Mittelalters (Ab- 
handlungen der philos. Klasse der bayerischen Akademie, vol. 19, 
103 p., Miinchen, 1891). 

JosepH Bépier : Les fabliaux (Paris, 1893; 4th ed. revised, 
1925, 204-12). 
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A. BorGELpD : ARISTOTELES en PuyLLis. Een bijdrage tot de 
vergelijkende litteratuurgeschiedenis (122 p., Groningen, 1902). 
Fr. Motu : Aristotelessagnet eller elskovs magt. Et bidrag til 
sammenlignende novelleforskning (271 p., Kristiania, 1916). 

Louis GINZBERG : ARISTOTLE in Jewish legend (Fewish encyclo- 
pedia, vol. 2, 98-99, 1902). JosEPpH HELLER : ARISTOTELES (Ency- 
clopedia judaica, vol. 3, 340, 1929). Both authors repeat the error 
that the story of ARISTOTLE and PHYLLIs is included in the Disci- 
plina clericalis. Both state that the story was translated into Hebrew 
and exists in a MS. by JuDAH BEN SOLOMON HA-KOHEN (first 
half of the thirteenth century), referring to SpirGati’s Catalogue 
(Nr. 76, 1900, p. 18). This catalogue being unavailable to me 
I applied to Dr. ALEXANDER Marx, who kindly answered (letter 
of Oct. 31, 1929). « The MS. described in Spircati’s catalogue 
76, nr. 432, is a copy of JuDA B. SALOMO COHEN’s Midrash ha- 
hokma containing the first part, analytics and metaphysics. At 
the end of the description of the MS., which was written in 1428 
at Bologna, there is a note « Am Schluss auch die Geschichte 
von ARISTOTELES m. der Frau d. ALEXANDER u.a.m. » I do not 
find any reference to this conlusion in STEINSCHNEIDER’s full 
description of a MS. of this work in Catalogue Berlin II, p. 
121-26, nor in his earlier discussions ot the work. I have a notion 
that I read the story quoted from another Hebrew text, but I am 
not able at the moment to put my hand on it. GEDALYA IBN YAHYA, 
in his Shalshelet ha-Cabbala, Venice, 1587, fol. 102, mentioned 
the story from a biographer of ARISTOTLE, that the latter was in 
love with a concubine of a friend and that he brought her a sacri- 
fice as was done by the priests to the idols. » 


I have devoted so much space to this story because it throws 
some light upon the popular Aristotelianism of the thirteenth 
century and the clerical reaction against it. I have retold it partly 
in the spirit of those who told it before. The candid and ingenious 
clerk who had the idea seven hundred years ago of bringing an 
old story up-to-date and giving new zest to it by changing a 
Muslim vizir into a Greek philosopher, did not do so without a 
good purpose. He wanted to put his brethren on guard against 
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their greatest peril. This warning is just as timely to-day as it 
ever was. If the infallible Master failed as ignominiously, any 
excess of confidence in ourselves is mere foolishness. We must 
not feel too secure in our virtue, nor ever take our salvation for 
granted, for we are all the time surrounded by dangerous crea- 
tures. 

Cambridge, Mass. GEORGE SARTON. 

October 31, 1929. 


I acknowledge gratefully the courtesies of Mr. CAMPBELL 
Dopcson, Curator of the Department of prints and drawings, 
British Museum, for permission to reproduce figs. 4 and 5; of 
Mr. A. E. Popuam, honorary secretary of the Vasari Society, 
for fig. 4; of Prof. Paut J. Sacu, Director of the Fogg Museum, 
Harvard University, for figs. 2 and 3 and for information on the 
master M. Z.; of Prof. ALEXANDER Marx, of the Jewish Theolo- 
gical Seminary of America, for information on a Hebrew MS. 


G.S. 














El “ Libro de Los Animales” de Jahiz 


Este famoso poligrafo de Basora (siglo IX de J. C.) es mas 
conocido como literato y fildsofo, que como hombre de ciencia. (1) 
La universal curiosidad de su espiritu invita mas bien a cali- 
ficarlo de enciclopedista. En el catalogo numeroso de sus obras 
abundan las que tratan temas pertinentes a las ciencias fisicas 
y naturales. JAHIz mismo, en el prélogo de su Libro de los anima- 
les (2), nos ha conservado los titulos de algunas de esas obras, 
suficientes por si solos para sugerir la importancia de su conte- 
nido. He aqui una lista de las mas interesantes para la historia 
de la mineralogia, quimica, botanica, etnologia, antropologia, 
técnica, sociologia etc. : Libro de los hombres de pura raza y de 
los mestizos; de la superioridad de los negros o de los blancos; 
de los cereales, de la palmera, del olivo y de la vid; de las artes 
y del comercio; de las diferencias entre los hombres y las mujeres, 
y, en general, entre los machos y las hembras, es decir, en qué 
cosas aventajan éstas a aquéllos, y qué parte toman respectiva- 
mente en la generacién y cuales artes y profesiones son mas aco- 
modadas a la indole de las hembras; libro de los arabes y los 
clientes; libro de los arabes y los no arabes; libro de los idolos, 
en el cual se estudia la aficién de los indios al culto de Buda y la 
de los arabes anteislamicos a la idolatria; libro de los minerales, 
en que se estudian : las diferentes sustancias de la tierra y los 
varios géneros de metales (liquidos y sdlidos, naturales y arti- 
ficiales); cémo cambian de estado unos rapidamente y otros 
con lentitud; cémo determinados colores tifien sin ser tefidos, 


(1) Sobre su vida y obras cfr. SARTON, Introduction to the history of science, 1, 
586 y 597. Sobre sus ideas filoséficas y teolégicas y el influjo que ejercieron en 
los origines de la filosofia hispano-musulmana, cfr. Asin, Abenmasarra y su es- 
cuela (Madrid, 1914), pags. 21 y 133-137. 

(2) Kitab al-Hayawdn (edic. Cairo, 1323 hégira) tomo I, pags. 2-5. 
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mientras otros son tefidos y no tifien, y otros tifen y son tenidos; 
cémo debe resolverse el problema del elixir o piedra filosofal 
y el da la sutilizacién (taltif); libro de las matematicas etc. Aun- 
que desgraciadamente no se conservan la mayoria de estos libros 
de JAHiIz, sin embargo algunos temas interesantes, relativos a 
ellos, aparecen de vez en cuando a través de las paginas copiosas 
de su monumental Libro de los animales (3). 

No es este libro un tratado sistematico y técnico de zoologia, 
sino mas bien un desordenado centén de datos cientificos, mez- 
clados con noticias folkléricas, poesias, cuentos y anecdotas, a 
propésito de los animales. El objeto principal que el autor se 
propuso fué, no tanto instruir, como amonestar al lector, poniendo 
ante sus ojos las maravillas del mundo animal, para que por ellas 
pudiese vislumbrar la providencia de Dios. En repetidos pasajes 
JAuiz insiste sobre este fin ultimo de su libro, al cual subordina 
el método y plan de redaccién. No escribe para los técnicos, sino 
para el gran publico : por eso rehuye seguir un orden cientifico 
en la enumeracion y tratado de las diferentes especies zooldgicas 
y en cambio procura amenizar cada capitulo, insertando al prin- 
cipio cuentos y poesias (4). 

Pero si el libro no es cientifico por su plan y método, lo es en 
alto grado por su materia. Ante todo, la informacién del autor 
deriva de excelentes fuentes. Como él mismo lo insinua en el 
prologo (I, 6), puso a contribucién para redactarlo los libros de 
los filédsofos, los relatos y noticias de viajeros, marinos etc. y la 
observacion o experiencia directa. La aficién de JAHIz a los libros 
es famosa en el islam. Sobre las excelencias de todo libro, inserta 
en el prologo de éste de los animales (I, 24-48) un interesante 
articulo, lleno de sugestiones muy atinadas : en él recoge las frases 
mas célebres en elogio del libro y pondera la superioridad de la 
escritura, respecto de todos los otros medios de expresién de las 
ideas, incluso la viva voz, porque « verba volant et scripta manent » 
y no siempre es facil encontrar maestros, pero si libros, que son 


(3) Consta de siete tomos o partes, con un total de 1089 pags. que se distribuyen 
asi: I, 196; II, 135; II], 168; IV, 156; V, 175; VI, 175; VII, 84. 

(4) He aqui los pasajes en que JAnIZ expone el objeto, contenido, método 
y plan de su libro, defendiéndose de los criticos que lo censuraron, sin duda, 
al aparecer sus primeros ejemplares : Hayawdn, I, 6, 19, 46; III, 2, IV, 69; V, 50; 
Vi, & 99% VER, @ 4 
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monumentos mas perennes que los palacios y alcazares. La mez- 
quindad en la compra de libros y la virtud de la esplendidez son 
temas que también ocupan su atencién, para elogiar ésta y vitu- 
perar aquélla. Entrando luego a fijar las cualidades mas estimables 
en el libro, sefiala como la mas preciada la claridad y, después. 
la concisién, pero sin extremarla. Entre los consejos que da al 
autor de un libro, resaltan estos por su discrecién : « Escribe como 
si todos los hombres fuesen adversarios tuyos, entendidos en la 
materia y lectores atentos. » « No te entusiasmes de tu primera 
redaccién. Revisala mas tarde en frio. » La transmisién de la 
ciencia griega, india y persa al fondo cultural del islam refléjase 
también en alusiones breves, pero altamente sugestivas para la 
historia de las traducciones arabes de los libros de EvuCLIDEs, 
GALENO, ARISTOTELES etc., del Almagesto y, en general, de las 
obras de ldégica, medicina, matematicas, astronomia, musica, 
agricultura, quimica, mecanica, técnica (artes del mosaico, del 
vidrio y de la loza), marina etc., aunque desgraciadamente sin 
consignar puntualmente los titulos y autores (5). Y es que el 
objeto principal de estas alusiones es mas bien documentar las 
normas que estima indispensables para el traductor. Consciente 
JAutz de la superioridad cientifica de los pueblos no arabes, reco- 
noce sin dificultad el legado que el islam recibié de la cultura 
clasica y confiesa que los conocimientos empiricos de los arabes 
en materia cientifica son insignificantes, comparados con el 
inmenso caudal que atesoran los libros griegos, persas e indios. 
De aqui, la necesidad de las traducciones, por cuyo medio el 
islam se hizo heredero universal de la ciencia de los pueblos anti- 
guos. No se ocultan, sin embargo, a JAuniz las dificultades de una 
traduccion fiel, exacta y técnica. El traductor, en efecto, debe 
poseer, en lo posible, un dominio de la ciencia particular, tratada 
por el libro que intente traducir, aproximadamente igual a la 
de su autor, porque las palabras no pueden interpretarse mas 
que en funcidén de las ideas, y cuando éstas son cientificas, tienen 
un valor técnico que la lengua vulgar ignora. (6) Por otra parte, 
debe dominar perfectamente el traductor las dos lenguas : la del 


(5) Cfr. Hayawdn, I, 38, donde cita, como traductores al arabe de las obras 
de ARISTOTELES, a los siguientes : IsN AL-Batrig, IBN NA‘tma, ABO Qurra, IBN 
Frur, Inn Wanict, [pn aL-Mugara; y como traductor de PLATON a KHALID. 

(6) Sobre las dificultades del tecnicismo cientffico cfr. I, 45 y III, 113. 
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original y la de la traduccién; pero, como nota finamente JAHIZz, 
este mismo dominio de ambas lenguas implica forzosamente el 
peligro de la confusién : el que habla dos lenguas, equivoca a 
menudo el léxico o el giro de la una con el de la otra. La precision 
en el uso de los sinénimos es otra dificultad, casi insuperable 
para el traductor que busque la fidelidad y la exactitud. Afiadense 
a todas éstas las dificultades nacidas de la grafia, pues las escri- 
turas arcaicas, de una parte, y los caracteres extranjeros, de otra, 
y las grafias erréneas de los copistas, finalmente, son un semillero 
de equivocaciones inevitables. Si aun en las obras redactadas en 
la lengua materna son tan frecuentes — dice JAHIz — los errores 
de interpretacién de un texto, nacidos de las erratas de copia en 
los manuscritos, que se perpetian por culpa de copistas asala- 
riados y negligentes, mucho mas tiene que ocurrir esto con los 
libros traducidos. 

No es muy explicito JAHIz respecto de las fuentes bibliogra- 
ficas aprovechadas en su Libro de los animales. Algunas veces cita 
fuentes arabes, mas literarias y filolégicas que estrictamente zoo- 
logicas, sobre algun animal, el caballo por ejemplo (7); pero en 
cambio abundan en sus paginas las referencias al famoso Libro 
de los animales, de ARISTOTELES, a quien casi siempre designa 
con la perifrasis de « el autor de la légica ». (8) No es pues justa 
la censura que el BaGpApi lanza en su FarQ contra JAHIz, acu- 
sandole de haber plagiado en este libro a ARISTOTELES y a algunos 
zodlogos arabes (9). También las obras médicas de GALENO son 
puestas a contribucién para documentar puntos concretos, ati- 
nentes a enfermedades producidas por la picadura de algunos 
animales, al instinto de ciertas aves etc. (10). Finalmente, el libro 
de CaLiLa y Dina se cita también alguna vez, a propdsito del 
aguila y del elefante (11). Huelga decir que a cada paso aparecen 
textos del Alcordn, tradiciones de MAHOMA y, sobre todo, versos 
clasicos arabes, relativos a los animales, que son preciosos docu- 
mentos folkloricos, para estudiar los conocimientos empiricos y 
las supersticiones zoolégicas de los arabes anteislamicos. 


(7) Hayawdn, VI, 150. 

(8) Hayawdn. V, 19; VI, 6, 90 yv passim. 

(9) Kitab al-Farq bayna al-firag (edic. Cairo, 1910) pag. 160-165. 
(10) Hayawan, III, 113; IV, 43; VII, 10, 13. 

(11) VI, 108; VII, 29. 
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A estas fuentes bibliograficas hay que afiadir, como arriba 
insinuamos, las observaciones personales de JAHIz y las noticias 
por él recogidas en sus viajes. Un pasaje bien explicito nos docu- 
menta a este respecto, al hablar de las guaridas de ciertos anima- 
les. Dice asi (VII, 15) : « A lo largo de mis excursiones por los 
desiertos y las tierras habitadas, he penetrado en lo mas interior 
de las vastas y desiertas llanuras de la Peninsula Arabiga, de la 
Anatolia, de la Siria, de la Mesopotamia y de otros paises, y no 
sé que yo haya visto, en medio de los senderos ni de los caminos 
reales,.... cosa parecida; y eso que recorri los senderos y examiné 
atentamente los lugares despoblados... » Por lo que toca a testi- 
monios ajenos, a cada paso los invoca JAHIz, para confirmar o 
rectificar los datos tomados de los libros o consignados en las 
poesias clasicas. 

Se vé, por lo tanto, que sin ser JAHIz un zodlogo de profesién, 
procur6é recoger con curiosidad infatigable y seleccionar con 
cierto esmero los materiales de su libro, el cual ofrece por ello 
un interés documental, no despreciable, para la historia de la 
zoologia en particular y de otras ciencias fisicas, naturales y antro- 
poldgicas. Este interés documental es el que me ha movido a divul- 
gar entre los zodlogos, que no son arabistas, el cuadro general de 
las materias que el libro de JAHIz contiene, como predmbulo 
indispensable para su mas amplio y profundo estudio. El desorden 
con que ya hemos dicho que est4 redactado exigia, para ese 
estudio, une previa reorganizacién sistematica de sus materiales. 
No siendo yo tampoco zodlogo de profesién, mi tarea ha tenido 
que limitarse a la de mero informador. Una lectura, no muy 
detenida, de los siete volimenes del libro, me ha permitido reco- 
ger metddicamente en cédulas los temas cientificos estudiados 
por JAuiz, separar los puramente filolégicos y ordenarlos todos 
sistematicamente bajo rubricas que facilitaran investigaciones 
ulteriores y daran ya desde ahora una idea bastante sugestiva del 
valor singular de este libro. Una observacién general he de hacer, 
antes de transcribir el inventario de las cédulas recogidas : los 
textos citados en ellas no siempre contienen un tratado extenso 
de las respectivas materias, sino frecuentemente alusiones tan 
sdlo fugaces a ellas; utiles, sin embargo, desde el punto de vista 
historico. En cinco grandes partes he creido cémodo distribuir 
las materias : ciencias fisicas y quimicas; zoologia; antropologia; 





| 











EL « LIBRO DE LOS ANIMALES » DE JAHIZ 25 


ciencia de las religiones; temas filolégicos o literarios. El nucleo 
principal del libro es, como se comprende, la descripcién parti- 
cular de los animales, que ordenaré alfabéticamente para la mas 
cémoda busca de los textos, relativos a cada uno. El resto de los 
pasajes cientificos los he ordenado con arreglo a un criterio siste- 
matico, es decir, por afinidad de materias dentro de cada ciencia. 

Para completar de alguna manera esta visién de conjunto, anlado 
al inventario la traduccion de varios pasajes escogidos, que sirvan 
de muestra para apreciar el valor cientifico del libro y su estilo 
peculiar. He elegido temas de fisica (el fuego en las minas), bio- 
logia (el mimetismo animal y la lucha por la existencia), zoologia 
propiamente dicha (las hormigas) y finalmente un analisis con 
extractos del extenso tratado sobre la castracién de los animales 
y del hombre, que esta lleno de datos interesantisimos para la 
biologia, la psicofisiologia sexual y la historia de las costumbres. 


INVENTARIO DE MATERIAS 


I — FISICA Y QUIMICA 


El mundo astronémico es inorgdnico, pero viviente (I, 13). 
— Estrellas fijas (VI, 169). — Medios naturales e instrumentos 
para averiguar la hora (II, 107). — Verano e invierno (V, 36). — 
Distinta velocidad de la luz y del sonido (IV, 131). — Problemas 
de fisica térmica : el calor, el fuego y la luz; realidad objetiva del 
calor y de otras cualidades sensibles; mecanismo de la combus- 
tion (V, 2, 3, 5); fuego, su naturaleza y propiedades (V, 33); 
ventajas del calor; su influjo en las minas (V, 35); afinidades 
entre el fuego y el hombre; el fuego en las minas; la lampara y la 
vida del hombre (V, 37); fuegos fatuos (V, 41); animales y made- 
ras incombustibles (V, 95); rayo (IV, 104). — El agua : su natu- 
raleza y propiedades; sus transformaciones en otros liquidos; 
idem en fluidos y sdlidos; sus varios colores (V, 31-32). — Por 
qué flotan los cadaveres, (V, 40). — Elogio del agua (V, 45). — El 
agua, ingrediente de todas las bebidas (V, 48). — Congelacién 
del agua (V, 25). — Virtudes de la nieve (V, 24). — El aire: su 
naturaleza y propiedades (V, 15). — Experiencias fisicas con el 
aire (V, 39). — Las cometas o milorchas de los nifios (IV, 20). 
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— Cualidades sensibles (V, 20-21). — Colores (Lil, 75, 77; V, 20, 
100).— Aromas de varios paises (VII, 71).— Excremento humano : 
su hedor (III, 4, 102). — Retrete o excusado (V, 91). — Hedores 
(I, 116). — Clima de la Arabia (V, 25). — Atomismo (V, 20). — 
Quimica del oro, plata, vidrio y piedras preciosas (V, 19, 106; 


III, 116). — Posibilidad e imposibilidad metafisica y fisica: lo 
inverosimil en fisica no es imposible (III, 115-117). — El iman 
(IV, 39). — Fendémenos naturales maravillosos (IV, 104). — Mara- 


villosos efectos del sonido : musica y canto (IV, 63). 
Ii — ZOOLOGIA 


A) GENERALIDADES SOBRE LOS ANIMALES 


Los cuerpos organicos o vivientes y los inorganicos o no vivien- 
tes (I, 13); dos especies de vivientes : vegetales (12) y animales. 
— Clasificaciones zoologicas; general : animales que andan, vue- 
lan, nadan y reptan (I, 14-15; IV, go). — Otras clasificaciones : 
por los medios de expresién (I, 16); animales aereos, acuaticos 
y terrestres (VI, 135); carnivoros, herbivoros y mixtos (VII, 48); 
salvajes y domésticos (IV, 16); pajaros ciudadanos (V, 66); aves 
herbivoras, carnivoras y mixtas (V, 66); animales comestibles 
(IV, 14; VI, 128, 131); animales que guardan el dinero (VI, 163); 
animales que no mueren, aunque se les ampute algun miembro 
(VI, 163); animales cornudos (VII, 77); animales de pezufa 
(VII, 75); animales necios, bellos y feos (VII, 14) ; animales 
especiales de la India (VII, 50); idem citados en el Alcordn (1V, 12); 
animales que se medicinan por instinto (VII, 13); recetas medi- 
cinales, hechas con animales (VII, 28). — Sentidos de los animales 
(VII, 2, 6-7); ojos de varios animales (IV, 77); ojos que brillan en 
la oscuridad (V, 100); animales que ven de noche (III, 167); fino 
olfato de algunos animales (IV, 129); animales sordos (IV, 123). — 
Animales que digieren piedras y cosas duras (IV, 102). — Armas 
de los animales para defenderse (VI, 124). — Caza ingeniosa de 
aves acuaticas (V, 156). — Animales con jefe (V, 126, 155). — 
Modos de andar de varios animales (V, 68). — Corpulencia de 
ciertos animales (pez, cancro, serpiente, dragén de mar etc.) 


(12) Son contados los textos relativos a vegetales, v. gr. : VI, 120, sobre el nenu- 
far y el girasol; VII, 3, sobre qué clase de uva es la mejor etc. 
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EL « LIBRO DE LOS ANIMALES » DE JAHIz 27 


(VII, 33). — Animal marino que no es pez y que salva al naufrago 
sosteniéndolo sobre si (VII, 42). — El aliento de las fieras y ali- 
mafias derrite la nieve en la boca de sus madrigueras (VI, 164). 
— Mimetismo animal e influjo del medio fisico (IV, 24; V, 112). 
— Casos de muerte aparente (III, 109). 


B) PROBLEMAS RELATIVOS A LA GENERACION 


La generacién espontanea. (III, 112, 114; V, 106, 152). — 
Caracteristicas sexuales en los animales y el hombre (V, 67). — 
Sintomas de la pubertad en el hombre y la mujer (II, 12). — 
Psicologia sexual (I, 77). — El celo o instinto sexual (III, 78; 167; 
V, 95; VI, 7). — Analisis del instinto sexual en la mujer; influen- 
cia del vino y del canto (III, 91). — Influencia del excremento 
del elefante en la esterilidad de la mujer (VII, 27). — El amor 
sexual del diablo a las mujeres y los ataques epilépticos (VI, 67, 81). 
— La cépula o unioén sexual en los animales (I, 49; VII, 77,78).— 
Casas de prostitucién en la India (VII, 2). — Vicio de la bestia- 
lidad (III, 63). — La continencia es garantia de larga vida; la 
castidad de los monjes cristianos (I, 62; VII, 68). — La circun- 
cision y su influjo en el apetito sexual (VII, 11). — La circun- 
cision de hombres y mujeres, entre judios, cristianos y musul- 
manes (VII, 11). — Manoma y Jesus nacieron circuncidados 
(VII, 11). — Las mujeres bizantinas, indias y persas son mas 
adulteras que las arabes, por no circuncidarse (VII, 12). — Fecun- 
didad de algunos animales (IV, 56). — Huevos; su numero y 
tamano; dénde y como los ponen los animales (II, 126; VII, 19, 21). 
— Fecundidad de ‘las mujeres bizantinas y cristianas (IV, 56). 
— La lactancia en los animales (VII, 16). — Numero de mamas 
en distintos animales (VII, 70). — Los testiculos y la generacion 
(1, 56). — Castracion (I, 48, 59). — Especies de castrados (I, 55). 
—Castracién de los eslavos y de los naturales del Khorasan, 
India, Nubia, Abisinia y Sudan (I, 53-54). — Castracién entre 
los monjes cristianos griegos y entre los monjes sabeos (I, 57). 
— Efectos de la castracién : apetito voraz, cambio de voz, caida 


del pelo, viveza intelectual etc. (I, 50-53, 61, 72). — Mujeres 
barbudas (I, 52). — Si es o no licito comprar y vender eunucos 
(I, 74). — Dotes del eunuco (I, 76). — Castracién de las bestias 


(I, 59, 82). — Si es o no util y licita (I, 73). — Animales y plantas 
hermafroditas (VII, 49). — Cruce de especies zooldégicas (VII, 76). 
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—Transformacién de unas especies zooldgicas en otras, incluso 
la humana (IV, 23; VI, 24). — Animales hibridos (I, 65). — La 
jirafa, producto hibrido de pantera y camello (VII, 76). — Euge- 
nesia (I, 68). — Seres hibridos fabulosos : genios, angeles, Dhii’l- 
Qarnayn, Gog y Magog etc. (I, 84-87). — Herencia psicoldgica 
(I, 68). — Nifios nacidos con dientes; idem, a los treces meses; 
otros casos extraordinarios de nacimiento anormal (VII, 40-41). 


Cc) LOS ANIMALES EN PARTICULAR 


Abeja (V, 126). — Excelencias de su miel (V, 129). 

Abubilla (III, 160). — Su nido, hecho con excremento (III, 161). 

Aguila (VI, 107; VII, 14). — Su instinto (VII, 10). 

Alacran (IV, 72; V, 107). 

Arana; sus variedades; arte delicado de su tela (V, 123-125). 

Asno (II, 93). 

Avestruz (IV, 103, 109, 147). 

Avispa (VII, 12). 

Avutarda (V, 133). 

Ballena (V, 110). — Su estupidez, en comer el ambar (VII, 35). 
— Como la ahuyentan los marinos (VII, 34). — Relatos hiper- 
bélicos de los marinos acerca de la ballena (VII, 33). — El mito 
indio del pez colosal que sustenta la tierra (VII, 35). 

Caballo de guerra (VII, 48). — Caballo de mar (VII, 79). — 
El caballo del Nilo que devora al cocodrilo (VII, 42, 46). 

Cabra (V, 135). 

Camaleén (VI, 120). 

Camello (I, 70). — Discusién entre Cosroes y un arabe sobre 
las excelencias del camello (VII, 58). 

Carnero (V, 135). 

Cerdo (IV, 13). — Su suciedad, fealdad, ferocidad y celo sexual ; 
sus colmillos (IV, 17-18). — Ilicitud de su carne (IV, 21, 25). 
— El cerdo montaraz mata al ledn (IV, 33). 

Ciervo, su instinto; su caza (IV, 135; VII, 12). 

Cocodrilo (VI, 113; VII, 42, 46). 

Cuervo (II, 115; Ill, 127). — Sus variedades (III, 140). — Su 
vuelo y los agiieros (III, 135, 142). 

Culebra (cfr. Reptiles). 

Elefante (VII, 3, 22, 51). — Plan del tratado sobre el elefante 
(VII, 23). — Su corpulencia (VII, 33). — Su fuerza (VII, 35). — 
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Sus colmillos ; son cuernos ? (VII, 37). — Marfil (VII, 72). — Miem- 
bro viril y trompa (VII, 38). — Trompa del elefante y de varios 
insectos (VII, 49). — Mirada del elefante (VII, 54). — Su fina 
sensibilidad e inteligencia (VII, 71). — Doma del elefante (VII, 71). 
— Habilidades del elefante domesticado (VII, 62, 65, 70). — 


Coémica escena del elefante y la almendra (VII, 54). — Elefante 
furioso (VII, 53). — El elefante en la guerra (VII, 54). — Poema 
descriptivo de una lucha con elefantes (VII, 37). — Elefantes 


de Persia e India, educados para la guerra (VII, 36). — Elefantes 
del rey de Persia, del califa ALMANSOR y del rey de Abisinia 
(VII, 54). — Idem de los reyes de Persia y China (VII, 35, 36). 
— El elefante y el origen del islam (VII, 64). — Defectos del 
elefante (VII, 57). — Sus enfermedades (VII, 70). — Su larga 
vida (VII, 27, 55, 68). — Poemas sobre el elefante (VII, 24). — 
Pintura representando a un elefante (VII, 26). 

Erizo (VI, 157). 

Escarabajo (III, 158). 

Gallo : sus cualidades (II, 85). — Su canto (II, 88). — Pollos 
y su cria (II, 88, 122). — El gallo es mas bello que el pavo real 
(II, 89). — Excelencia de su carne (II, 91, 130). — Sus defectos, 
que no tiene la paloma (I, 189; II, 95). — Fabula del halcon y el 
gallo (II, 132). — Leyendas del gallo celestial (II, 94). 

Gato: sus excelencias respecto de los demas animales (V, 88). 
— El gato es ladrén y come animales inmundos (V, 95). — El 
amor a la casa en los gatos, perros, etc. (V, 96). — Vicios contra 
naturam en los gatos (V, 97). — El comercio de gatos (V, 103). 
— El gato, segin Zoroastro (IV, 99; V, 97). 

Gusano de seda : su instinto (VII, 13). 

Gusano del queso (III, 100). 

Halcon (I, 132; HI, 57; VI, 103, 163). 

Hiena (VI, 151). 

Hipopoétamo (VII, 43). 

Hormiga : su previsién, mayor que la del hombre; su olfato; 
su instinto social : si no puede cargar con la presa, va al hormi- 
guero y vuelve con otras que la ayuden; si en el camino encuentra 
a otras, les habla y avisa; su lenguaje; sus enemigos (IV, 2, 11; 
VII, 13). 

Insectos : su trompa y sus alas (VII, 49; VI, 155). 

Jabali (Cfr. Cerdo). 
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Japuta, especie de pez (shabit) (I, 68). 

Lagarto (VI, 11, 156). — Maravillas del lagarto : su larga vida; 
no muere hasta mucho después de degollarlo; tiene dos miem- 
bros sexuales; la hembra se come a sus crias (VI, 17, 22, 35, 36). 


— Si es o no comestible su carne (VI, 24). — Astucia del lagarto 
para hacerse la madriguera (VI, 13). — Cuento de lagartos 
(VI, 37). 


Langosta [insecto ortdptero] (V, 159). 

Leén (VI, 98); su instinto (III, 81); leones de varios paises y 
su respectiva fortaleza (VII, 44, 46). — El leon y el cerdo (IV, 33). 
— El leén, el lobo y la pantera (VI, 26). 

Liebre (VI, 115). 

Lobo (VII, 79). — El lobo, el leén y la pantera (VI, 26). 

Lombriz (III, 112). 

Mono (IV, 35, 37; VII, 63, 67). 

Mosca (III, 94). — Sus variedades (III, 109). — Suefio y vigilia 
de las moscas y otros animales (III, 125). — Cuento de la mosca 
importuna y el cadi paciente (III, 106). — Cuento de la mosca 
importuna, que pica a un mismo sujeto quince afos seguidos 
(III, 124). — Relato de la mosca, importuna con el autor (III, 107). 
— Las moscas se queman al lanzarse a la luz (III, 123). — Moscas 
en el infierno (III, 122). — La mosca se finge muerta (III, 107). 
— Caza de la mosca por la arafa (III, 104). — El moscardon, 
presagio de buen agiiero (III, 106). — Mosquitos (V, 120). — 
Avispa (VII, 12). 

Murciélago (III, 165; VI, 105). 

Paloma (III, 2, 45); su nido (III, 83); su collar (III, 60); su 
vuelo (III, 71); sus colores, comparados con los de las razas huma- 
nas (III, 75, 77); dotes de la paloma perfecta (III, 83); enfer- 
medades de la paloma (III, 84); el celo o instinto sexual en los 
palomos (III, 78); la patria de las palomas (III, 65); las palomas 
de la Meca, intangibles (III, 59); « estote simplices, sicut colum- 
bae » (III, 58); el beso de las palomas (III, 54); semejanzas entre 
la paloma y el hombre (III, 51); instinto de la paloma (III, 79); 
idem para orientarse (III, 66); palomas mensajeras (III, 91); 
educacion de la paloma para mensajera (III, 84); cuento del ena- 
morado que logra el carifio de su amada por medio de palomas 
mensajeras (III, 88) ; idem del rey que conquista un reino por 
igual medio (III, 87); precio de las palomas (III, 65); la paloma 
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y el gallo (I, 189; II, 95). — Amor de la patria en las palomas 
y en el hombre (III, 70). 

Pajaro (II, 120; V, 64); amor del pajaro a sus crias (II, 121; 
V, 68); caza de pajaros (V, 76; VI, 163); canto armonioso de los 
pajaros (VII, 34); pajaro de luz (IV, 155). 

Pantera (cfr. Ledn). 

Parasitos : de las plantas (III, 110); de las bestias (III, 109). 

Pavo Real (cfr. Gallo). 

Perro (I, 88); sus cualidades en general (I, 101, 104); idem por 
la forma de sus miembros (II, 15); sus enfermedades (II, 80); 
su suciedad (I, 181); su hidrofobia (II, 113); su psicologia, com- 
parada con la de otros animales y la humana (II, 41, 52); su instinto 
venatorio (II, 113, 133); los perros y los ahorcados (II, 96); perros 
famosos (II, 7); cuentos de perros (II, 62, 84); el perro y la casa 
(V, 96). 

Pez (VI, 6, 150;VII, 14, 32); su instinto (III, 80); el pez japuta 
[shabut] (I, 68). 

Piojo (IV, 24; V, 112, 115). 

Pollo (cfr. Gallo). 

Pulga (V, 113, 116). 

Rana (V, 152-155). 

Raton (V, 77); sus variedades (V, 92); ratén almizclero (V, 93; 
VII, 64); dafios del ratén en los libros (V, 98); supersticiones 
adivinatorias del ratén (V, 93); cuento de un raton (V, 93). — 
El raton, segin ZoroastRoO (IV, 99; V, 97). 

Reptiles (VI, 3). — Variedades de culebras y serpientes (IV, 71); 
culebras acuaticas y terrestres (IV, 44); serpientes que cazan 
pajaros (IV, 38); idem del pais de los eslavos, que cazan vacas 
para mamar (IV, 38); serpientes aladas de Abisinia y otros ani- 
males alados (VII, 16); la serpiente del paraiso (IV, 65); culebras 


fabulosas (IV, 52). — La lengua de la serpiente ;es una sola 
o es doble? (VI, 23). — Del virus o veneno de la serpiente y 
su triaca (IV, 42, 44, 105). — Su cola crece, si se le amputa 


(IV, 39, 41). — Fosforescencia de los ojos de la vibora (IV, 40). 
— Oido de la culebra (IV, 58). — Belleza de su piel (IV, 58). 
— Pasto de las serpientes y su sobriedad (IV, 41, 54). — En- 
cantamiento de las serpientes (IV, 61, 134). — Metamorfosis 
de las culebras y de otros animales (IV, 75). — La serpiente 
se mata con una cafia (IV, 43). — Cuentos de viboras y de 
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culebras (IV, 39, 49). — El milagro de Moises ante el Faraén 
(IV, 53). 

Rinoceronte : su fuerza; su cria saca la cabeza por la vulva de 
la madre, dias antes de nacer, y pace de las hierbas tiernas (VII, 
40, 42). 

Serpiente (cfr. Reptiles). 

Topo (V, 94). 

Vibora (cfr. Reptiles). 

Zorro : su sagacidad (II, 105; VI, gg-100). 


D) LUCHAS ENTRE ANIMALES. 


Del valor y la fuerza en el combate (VI, 139; VII, 47). — La 
resistencia para el dolor fisico (VI, 135). — La cobardia (VI, 146). 
— Enemiga entre animales (VII, 30). — Lucha entre animales 
(VII, 80). — El ratén y el gato (V, 84, 91). — El aguila y la liebre 
(V, 79). — El leon y el elefante (VII, 45, 55). — El leon y el co- 
codrilo (VII, 46). — Lucha espectacular entre varios animales : 
alacranes, gatos, ratones, leones y otras fieras etc. (VII, 13, 43). 
— Escarabajo martirizado por un nifo (III, 157). — Domestica- 
cin de fieras (VI, 7). — La lucha por la existencia (VI, 133, 134). 


Il. ANTROPOLOGIA 


A) TEMAS DE PSICOLOGIA HUMANA INDIVIDUAL 


El alma es el aliento (V, 38). — El conocer y el obrar (II, 40). 
— El suefio (I, 138, 139; III, 125). — Duda y certeza (VI, 10). 
— Se cree lo que place (IV, 144). — El habito (VII, 10). — Juicio 
estético y juicio utilitario (IV, 34). — El olvido (V, 115). — Locura 
e ira (II, 81; III, 33). — Enemiga entre hombres : sus especies 
y causas (VII, 30). — Lucha por la existencia (VI, 133, 134). — 
Antropofagia (I, 129; II, 97). — La aficién a la carne como ali- 
mento (IV, 137-139; V, 142). — Embriaguez (II, 81-82). — Amor 
de la patria (III, 70). — El amor de la fama (II, 36). — Soberbia 
y humillacién (VI, 21, 22). — Compasién para con los animales 
(singularmente propia de cristianos, zoroastras y sifis; sus 
causas (IV, 137). — Fidelidad en guardar secretos (V, 60). — 
Esperanza de larga vida (1, 72; V, 62). — Suicidio (II, 99, 114). 
— Crueldad en los suplicios (VI, 129). 
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B) TEMAS DE ETNOLOGIA Y SOCIOLOGIA 


Influjo del medio fisico (clima, alimentos etc.) en las razas 
(IV, 24). — Caso tipico en comprobacién de esta ley : los mer- 
caderes que, al llegar a la alcazaba del Tibet, rien sin motivo 
(IV, 46; VII, 71, 72). — Dificultad para la aclimatacion de ciertas 
plantas, animales y razas humanas (VII, 44). — Influjo de los 
caracteres fisicos de los hombres en su psicologia (V, 12). — 
Examen de ingenios (I, 93). — Fisiognémica (III, 18). — Razas y 
pueblos humanos : eslavos, negros, chinos, (V, 13); persas, indios, 
judios (VI, 22); persas, griegos, indios, arabes (V, 100); judios, 
cristianos, zoroastras (IV, 137; V, 52); aptitud de los indios para 
aprender el arabe (III, 134); arabes y muladies (IV, 60); espa- 
fioles (II, 35, 107); conocimientos astronémicos y fisicos de los 
arabes anteislamicos (VI, 9); su empleo del fuego : para pedir 
la lluvia; para dar fuerza al juramento en los contratos; para pedir 
a Dios que no vuelva una persona; para reunir ejército; como 
ardid de caza (IV, 149-154); arabes famosos por su soberbia 
(VI, 21); griegos (I, 140); ALEJANDRO Maeno (I, 86; IV, 23; 
Vi, 172; VII, 77). — Habilidades humanas : habilidad imitativa 
en pintura, en contrahacer figuras y voces de animales, en mover 
orejas y cabello, en reir y llorar a voluntad (VI, 159); habilidad 
para tragar piedras incandescentes (IV, 106); idem para expulsar 
moscas y mosquitos (III, 99); idem de los mancos, para usar de 
los pies, en vez de las manos (III, 70, 72); idem para ver en la 
oscuridad (III, 73); idem para nadar (I, 101); finura de olfato 
(LV, 135). — Artes y oficios : artes humanas (I, 65) ; el oficio 
imprime caracter (II, 36); oficios innobles (carnicero, verdugo 
etc.) (LV, 137); profesiones y artes pobres (IV, 139); barrenderos 
(LV, 140); un pueblo no es pueblo, sin tejedor, maestro y perro 
(Il, 71); médicos (III, 3); capitanes (II, 129); domadores de fieras 
(VII, 79); carpinteros (III, 85); musicos y danzantes (1, 25; II, 133; 
VI, 159); juegos de nifos (II, 106); juegos de los arabes (VI, 43); 
ajedrecista (IV, 49); arte de la navegacion (I, 41); arte del mosaico, 
vidrio y loza (I, 41; V, 5); arte de la prestidigitacién : el pseudo- 
profeta MosayYLIMA y sus artes de embaucar (IV, 119, 120; VI, 
63); juglar con monos (VII, 67). 
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C) TEMAS DE PSICOLOGIA COMPARADA 


Diferencia entre el hombre y las bestias y fieras (V, 157). — 
En qué son superiores los animales al hombre (VII, 4). — Dotes 
del mono, iguales a las del hombre (IV, 35). — Semejanzas entre el 
gato y el hombre (V, 89). — El instinto de los animales y la inteli- 
gencia del hombre : en qué difieren y en qué se asemejan (I, 18; II, 
57; 1V, 28; VII, 7, 22). — El instinto animal suple la razén y la li- 
bertad humanas (VI, 91). — Instinto precoz de los animales recien 
nacidos (II, 131; V, 25). — Animales sabios (VI, 103). — Len- 
guaje de los animales y del hombre : cinco medios de expresién 
de las ideas (I, 23); lenguaje oral, escrito y de gestos (VI, 2); el 
lenguaje humano (V, 89; IV, 70); el lenguaje onomatopéyico de 
los nifios (V, 89); el lenguaje de los sordomudos (IV, 128, 129); 
para qué sirven los gestos; (I, 25); utilidad de los signos arit- 
méticos : las cifras indias (I, 24); el lenguaje oral, comparado 
con el escrito; analisis de sus elementos (I, 35); todo pueblo tiene 
escritura 0 cosa equivalente, para perpetuar su memoria : la 
poesia de los arabes; los monumentos de los persas (I, 12, 35, 
36, 37). — El lenguaje de los animales y su diferencia del humano 
(I, 16-17 IV, 7; V, 88; VII, 67). — El canto de las aves: su 
armonia original; es realmente lenguaje (III, 105; VII, 17-18), 
SALOMON y su inteligencia de la lengua de las aves (IV, 27; VI, 
105; VII, 67). — El rebuzno del asno (II, 93). — Cuervos parlan- 
tes como el papagayo (III, 143). — El elefante entiende el lenguaje 
humano (VII, 27). — Canto del gallo (II, 92, 107, 121). — Len- 
guaje de los gatos (V, 89). — El mono entiende el lenguaje del 
juglar(VII, 67). — El ladrido del perro (I, 180; II, 92). 


IV. RELIGIONES Y SECTAS 


Ateos : su doctrina (V, 14; VI, 85; VII, 5). — Apologia de la 
fé religiosa, basada en la providente sabiduria de Dios, tal como 
se revela en el cosmos y singularmente en el tamafio, figura, 
belleza, canto, instinto etc. de los animales, sobre todo, las aves 
y los insectos dafiinos (II, 38-39; III, 92; IV, 32; V, 49). — Reli- 
gién juddica : los diez castigos de Adan, Eva y la serpiente, por 
el pecado original (IV, 66); los diez castigos de la tierra, por 
haber bebido la sangre de Abel (IV, 67); la higuera es el arbol 
del paraiso (I, 97); leyendas del diluvio universal (II, 117; V, 106); 
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Gog y Magog (I, 87); peregrinacién de los hebreos por el desierto 
(VI, 85); fuego liturgico en los sacrificios de Israel (IV, 147, 152, 
153; V, 41); Salmos de SaLomOn (VII, 12). — Religion cristiana : 
sentencias de Jests (II, 113; V, 47); el asno, cabalgadura de 
Jests, (VII, 61-62); los apdéstoles de Jests, pescadores (VI, 6); 
cruz del madero en que Jesus fué crucificado (VI, 148); los cuatro 
evangelistas y sus simbolos respectivos (VI, 68; VII, 17, 77); 
sentencia evangélica (VII, 82); culto cristiano, mas publico que 
el judaico; ornato de las iglesias (I, 29, 30); fraile cristiano (I, 103); 
poeta cristiano (IV, 65); sacerdote cristiano (V, 95); el Catdlico 
o patriarca de los cristianos (IV, 9); el fuego milagroso del templo 
de Jerusalén (IV, 154); libro de JAuiz contra los cristianos (IV, 9). 
— Religién budica : Bupa; idolos e imagenes (I, 3); frailes budis- 
tas : su pobreza, castidad, veracidad y santidad (IV, 146, 147). 
— Religién zoroastra : doctrina de ZOROASTRO y su propagacién 
por Cosroes (V, 99); su cosmogonia (V, 16); los cinco o seis 
mundos, segin Zoroastro (III, 115); ZOoROAsTRO y el fuego (IV, 
153; V, 241); el frio en el infierno zoroastra (V, 241); Ahriman, 
distribuidor de los males (VI, 156); ZoROASTRO, sobre el ratén 
y el gato (IV, 99; V, 97); el mesias de los zoroastras (VI, 162); 
el maniqueismo y su cosmologia : cinco géneros buenos y cinco 
malos (IV, 141). — Religién isldmica : los arabes y el islam (IV, 
143; VII, 68); temas polémicos de exégesis (IV, 30, 91) y teologia 
(IV, 141; VII, 3); en qué consiste la felicidad humana (II, 33); 
el optimismo teoldgico : utilidad del mal (I, 95; III, 93); sabi- 
duria de Dios y del hombre (V, 65); el hombre, microcosmos 
(I, 99); escatologia (IV, 93) : fuego infernal (IV, 149; V, 32); 
doble castigo del pecado, en este mundo y en el otro (V, 35); 
la salvacién de los nifios y de los animales (III, 121); fealdad de 
los diablos : demonio con patas de asno (VI, 65); naturaleza y 
ciencia de los demonios, superior a la humana (VI, 83-84); los 
diablos gozan en el infierno, sin quemarse (III, 123); Arbol infernal, 
cuyos frutos son cabezas de diablos (IV, 13; VI, 64); moscas en 
el infierno (III, 122); aves celestiales que son angeles (VII, 17). 
— Sectas (I, 4, 5, 6; VI, 19); intolerancia de los motakalimin 
(I, 80, 103); los shi‘ites y su fanatismo (II, 98; III, 6); secta que 
cree en la realidad de la fabulosa ave fénix (al-‘anga al-mughrib) ; 
imagen de este pajaro en los tapices; su nombre persa (III, 135; 
VII, 39); misticas musulmanas (V, 170); santos y alfaquies (III, 
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154); semblanza del mut‘tazil aL-NazzAm (II, 83); critica del 
tradicionista Ka’AB ALAHBAR (IV, 67). — Supersticiones (IV, 96) : 
genios y angeles (I, 86; VI, 14, go); especies de genios y sus nom- 
bres (VI, 58, 72); fuego de los genios (IV, 153); edificios con- 
struidos por los genios (VI, 57); genios y demonios de Siria e 
India (VI, 72); aparicién de fantasmas y genios, en figura de 
hombres, toros, aguilas etc. (VI, 48, 63, 68); personas muertas 
por los genios (VI, 64); los genios inspiran a los poetas, (VI, 69- 
71); la creencia en los genios que viven en las ruinas, explicada 
por la depresién psicolégica que producen la soledad y el desierto 
(VI, 66, 77); diablos incubos y sicubos (VI, 60); la epilepsia y la 
peste, efecto del diablo (VI, 67); la evocacién de los espiritus, dia- 
blos y genios, entre los musulmanes, los indios y los cristianos (VI, 
61-62); fenémenos preternaturales (Il, 50); adivinacién (VI, 62); 
agiieros (III, 142); mal de ojo (II, 51); talismanes en ciudades 
contra alimafias (V, 120); leyenda de los angeles Hari y Marit 
con Venus (I, 86; VI, 61). 


V. TEMAS FILOLOGICOS 


Onomdstica : nombres derivados de huevo (IV, 110); frases 
en que entra esta voz (II, 123); nombres de las crias de los 
diversos animales (VI, 126); nombres de aves, derivados, por 
onomatopeya, de su canto (III, 162); nombres propios de persona, 
derivados del elefante (VII, 57); nombres de buen agiiero (VI, 
65); piropo a la mujer bella (V, 47); nombres de mal agiiero, 
por comenzar con la letra shin (III, 7); apodos de animales, forma- 
dos con el nombre « judio » y nunca con el nombre « cristiano » 
(VI, 162); nombres de animales, aplicados a los hombres por 
desprecio; idem, aplicados por elogio a las esclavas, estrellas y 
constelaciones (I, 99); elogios que implican vituperio (V, 53); 


diminutivos (I, 164); nombres hebreos (IV, 9). — Paremio- 
logia : refranes de animales (I, 88, 104; VII, 4); del asno 
(Il, 93). — Poesia arabe : su reciente origen (1, 37); las dotes poé- 


ticas no dependen de causas fisicas, ni étnicas (IV, 122); el plagio 
poético (III, 96); la traduccién de los versos arabes (I, 37); ense- 
fianza de la poesia (I, 31); la belleza y el juicio estético (III, 28; 
[V, 34). — Cuentos : indecentes u obscenos (III, 4, 7, 8; VI, 153, 
160; VII, 74); supersticiosos (III, 139); de agudeza o ingenio 
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(I, 182; II, 131-132; III, 11, 38); cuento del hombre que sigue 
a una mujer bella (III, 11); del lazarillo (III, 9); del que no paga 
el azaque (III, 8); del huesped glotén que se come la mejor por- 
cién (II, 130); cuentos de aL-Makxf (III, 101); otros cuentos (III, 
3, 4, 5, 6, 8, g, 10, 11, 38, 87, 88, 101, 106, 124, 139; IV, 39, 42, 
49, 134; V, 115, 119, 138; VI, 37, 73, 74, 81, 82, 114, 153, 160, 
166, 167; VII, 74, 83); fabula del viejo y los pajaros (V, 75). — 
Varia : versos y anecdotas de ingenio (III, 144); dichos y sen- 
tencias (V, 171; VI, 172; VII, 61); etimologias ridiculas (V, 72); 
férmulas para ponderar la imposibilidad (V, 153). 


PASAJES ESCOGIDOS 


A) EL FUEGO EN LAS MINAS 
(Hayawén, V, 37) 


« Yo he observado que el hombre vive alla donde el fuego vive, 
y, en cambio, muere y se extingue el fuego, alla donde muere el 
hombre y se extingue su vida. Penetra a veces el fuego en ciertos 
subterraneos, pozos, cuevas y minas, y observas que, si muere 
alli, conocemos que el hombre, cuando se encuentre dentro de 
aquel lugar, moriraé también. Por eso, no penetra jamas en tales 
lugares nadie, mientras perdura el fendmeno de extinguirse en 
él el fuego. Por eso, los trabajadores de las minas y de los pozos, 
cuando se lanzan a abrirse paso en el seno de la tierra o en una 
cueva y a penetrar en sus profundidades y repliegues, se pre- 
vienen llevando ante si una antorcha, en cuyo extremo o punta 
encienden fuego; si éste se mantiene encendido y no se extingue, 
penetran en busca de los minerales preciosos, oro etc. ; pero Si 
se apaga, no se exponen al peligro. Entran, pues, o se abstienen 
de entrar, segin que el fuego vive o muere. Asimismo, cuando, 
al asomarse a la boca del pozo, notan hedor, no osan descender 
a él, hasta después de echar al fondo del pozo una cuerda, en cuyo 
extremo va un candil encendido, u otra cosa que haga sus veces : 
Si muere, no se exponen. » 


B) EL MIMETISMO ANIMAL 
(Hayawédn, lV, 24; V, 112) 


« No negamos que el aire se corrompa en un pais cualquiera y 
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que asimismo se corrompa su agua y su tierra y que ello ejerza 
su influjo en los temperamentos de los que lo habitan a la larga, 
tal y como influye en la complexidén de los etiopes, de los habi- 
tantes del pais de los eslavos y de los Gog y Magog. A veces 
hemos visto a los arabes que, siendo beduinos, han venido a 
habitar en el Khorasan, como llegaron a perder todas aquellas 
cualidades que les eran caracteristicas. Veras también cémo los 
caracteres fisicos del pais de los turcos imprimen su huella en las 
cualidades naturales de los camellos, bestias de carga y, en general, 
en todos los cuadripedos, sean fieras o sean bestias. Veras asi- 
mismo que las langostas de las verduras y de las plantas aroma- 
ticas, como el arrayan, y todos los gusanos de estos vegetales 
verdes, son también verdes, o los verds de otro color en las plantas 
que no son verdes. Verds también que son negros los piojos en la 
cabeza del joven que tiene negro el pelo, y en cambio los veras 
blancos en la cabeza del anciano de pelo blanco, y los veras grises 
en la cabeza del que tiene gris el cabello, y de color ceniciento 
en el pelo del camello de este color; y cuando estan en la cabeza 
del que tiene el cabello tirando a color rojo, los veras rojos; pero 
si el cabello llega a perder su tinte rojo, toman entonces los piojos 
un matiz intermedio semejante, entre rojo y blanco. Nosotros 
vemos asimismo que el suelo rocoso de los Band Salim (13) y todo 
lo que encierra, asi hombres como fieras, bestias, aves e insectos, 
son, todos ellos, negros. » 


C) LA LUCHA POR LA EXISTENCIA 
(Hayawdan, V1, 133) 

« Sale la rata (al-joradh) a buscar su alimento, y para lograrlo 
se ingenia, comiendo todo otro animal inferior a ella en fuerza, 
tal como los animalitos y pajaros pequefios, los huevos y las crias 
de éstos y, en general, los bichos que no viven en madrigueras 
0 cuyos nidos estan a flor de tierra. A su vez, tiene que librarse 
de las culebras y de las aves y serpientes de presa, que la buscan 
para devorarla. También tiene que ingeniarse para defenderse 
del lagarto y del herizo, que son mas fuertes que la rata. El lagarto 
no se ingenia para cazar, mds que a la culebra y al zorro. Este, 
a su vez, caza a todos los animales que son inferiores a él. Los 


(13) Falta este nombre tribal en los diccionarios geogrdficos d4rabes. 
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mosquitos salen a buscar su alimento y, como saben por instinto 
que lo que les hace vivir es la sangre, tan pronto como ven al 
elefante, al hipopétamo o a otros animales cualesquiera, conocen 
que su piel no ha sido creada, sino para que les sirva a ellos de 
alimento y, cayendo sobre ella, la atraviesan con sus trompas, 
seguros de que sus lanzadas son bien penetrantes y capaces de 
llegar hasta la sangre para extraerla. Salen a su vez las moscas, 
las cuales, aunque se alimentan de muchas y varias cosas, prin- 
cipalmente cazan al mosquito, que es el alimento que mas les 
gusta. Si no fuese por las moscas, seria el dafio [134] de los mos- 
quitos, durante el dia, mucho mayor. Salen la salamanquesa 
(al-wazgha) y \a araiia llamada edn y cazan las moscas con la mas 
ingeniosa de las artes y la maxima habilidad. Pero ademas las 
moscas desaparecen también por obra de otras causas, v.gr. mue- 
ren al comerse los manjares dulces a porfia. Los animales todos, 
en suma, no pueden pasarse sin alimento. El animal cazador no 
puede tampoco escapar de ser, a su vez, cazado. Todo animal 
débil devora al que es mas débil que él. Todo animal fuerte, no 
puede librarse de ser devorado por otro animal mas fuerte que 
él. Y en esto son exactamente igual los hombres, unos respecto 
de otros, aunque no lleguen a los mismos extremos. Dios, en 
suma, ha puesto a unos seres como causa de la vida de otros, 
y reciprocamente a éstos como causa de la muerte de aquéllos. » 


D) DE LAS HORMIGAS 
(Hayawdn, 1V, 2) 


« Comenzamos esta parte [cuarta], con la ayuda de Dios y con 
su auxilio, hablando de las hormigas, chicas y grandes, segun 
prometimos al terminar el tomo tercero..... » 

« Si queremos ponerte un ejemplo tipico de maravilla y de admi- 
racion, que sugiera cuadn grande es la providencia, habremos de 
traer a colacién al animal mas vil, pequefio, abyecto y despre- 
ciable, haciéndote ver la sutil sensibilidad que posee, su admirable 
prevision y preocupacién de las consecuencias, su semejanza 
y parecido en esto con el hombre, siendo como es el hombre el 
rey de la creacién a cuyo dominio esta sujeto el orbe entero con 
todo cuanto encierra. Sabemos, en efecto, que la hormiga alma- 
cena para el invierno durante el estio, previniéndose asi de ante- 
mano y sin desfallecer en su firme propdsito ni un solo momento, 
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mientras le es posible almacenar. Después, su experta sagacidad y 
previsién de las consecuencias llega hasta el extremo de que, ante 
el temor de que las semillas, almacenadas durante el verano para 
el invierno, se pudran y gusanen en el seno de la tierra, las saca 
a la superficie, para que se sequen y tornen a su estado normal, 
dandoles el aire y evitando asi su corrupcién y podredumbre. 
Después, como a menudo 0, mejor, casi siempre, el lugar en que 
almacena las semillas es himedo, teme la hormiga que germinen 
por la parte central del grano, cubierta de una fina pelicula (pues 
sabe muy bien que por ese punto es por donde la semilla comienza 
a germinar y a transformarse en planta), y asi la hormiga hiende 
el grano entero en dos mitades, y si es de coriandro o cilantro 
(al-kozbora), lo hiende en cuatro partes, porque la semilla de 
esta planta es la unica que tiene la propiedad de germinar en sus 
dos mitades. Hasta tal extremo aventaja la hormiga, por este solo 
hecho, a la sagacidad de todos los animales, que quiza es mas 
prudente que muchos hombres. A pesar del exiguo tamafio de su 
cuerpo y de su poco peso, la hormiga posee también un olfato, 
como ningun otro animal, pues a veces ocurre [3] estar un hombre 
comiendo langostas 0 cosa semejante y cdersele de la mano una 
o un trozo de ella; y aunque no haya visto, por alli cerca, ni una 
sola hormiga, ni de que existan en tal lugar haya la menor noticia, 
no pasa mucho rato sin que aparezca una y, encaminandose dere- 
chamente a la langosta que cayé en tierra, intente con todo empeno 
darle una vuelta y llevarsela a rastras; y si se siente incapaz de 
lograrlo, tras inutiles tentativas, marcha de regreso a su hormi- 
guero, y no pasa mucho rato sin que aquel hombre la vea volver, 
seguida de una fila negra y extensa de hormigas, para que la ayu- 
den, y se llevan a rastras la langosta. Lo primero, pues, que obser- 
vamos aqui es la fiel veracidad de su olfato, para barruntar lo 
que no advertiria ni el hombre hambriento. Después, la audacia y 
tenacidad del empefio en transportar una carga, que es cien veces, 
o mas de cien veces, mayor en peso que el suyo propio, pues no 
hay animal alguno capaz de cargarse, como lo hace la hormiga, 
uN peso que sea superior un muchos miultiplos al de su cuerpo 
mismo, sin desistir jamas de la empresa, si no es tras sentir ago- 
tado su aliento. Pero quizds alguien diga : « Y ; cémo sabe el 
hombre que la hormiga aquella que quiso llevarse la langosta 
sin conseguirlo, es precisamente la misma que trasmitié la noticia 
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a sus pequefias compafieras y la misma que viene luego a la cabeza 
de ellas? » A esto responderemos que por una larga experiencia, 
pues jamas hemos visto que una hormiga intente arrastrar una 
langosta y no pueda conseguirlo, sin que poco después, si es que 
vuelve, venga acompafiada de otras hormigas. Y si bien es verdad 
que no podemos a simple vista distinguir aquella hormiga de sus 
companieras, también es cierto que no cabe concebir otra hipotesis 
que la que hemos dicho, pues ademas nunca hemos visto alguna 
que, sial volverse al hormiguero, cargada con una presa o sin carga, 
se topa con otra hormiga, deje de detenerse junto a ella y contarle 
alguna cosa, lo cual es indicio de que, al abandonar aquella hormiga 
a la langosta, lo hizo para informar a sus semejantes, como lo 
hace el explorador, que no engafia a sus compaiieros de caza.....» 

[11] « Las especies de animales que almacenan viveres y que en 
esto se parecen al hombre dotado de reflexién, prudencia y pre- 
vision del porvenir, son las hormigas, chicas y grandes, el raton, 
el lagarto, la arafia y la abeja, si bien la abeja no almacena mas 
que un solo género de alimentos, que es la miel. » 

« Pretende AL-Jagjori que, si introduces una hormiga grande 
en un hormiguero de hormigas chicas, se las come todas, sin 
dejar una; y afirma, ademas, que esto lo ha experimentado él 
mismo. El autor de la logica [ARISTOTELES] dice que la hiena 
devora rapidamente las hormigas, pues se va al hormiguero, 
cuando estan en él todas juntas, y se las come, lamiéndolas con 
la lengua, con una avidez devoradora y un apetito intenso. Dicen 
también que, a menudo, ocurre que el gusano teredo (al-’arada) 
haga grande estrago en las aldeas, devorando todo cuanto encuen- 
tra en las casas; y la plaga dura sin cesar, hasta tanto que en aque- 
llas aldeas se instalan las hormigas, pues Dios otorga a éstas tal 
dominio sobre aquellos gusanos, que no dejan uno vivo. Claro 
que, a su vez, las hormigas, después de aniquilarlos, quedan alli 
también y son una plaga, aunque menos dafiina que los dichos 
gusanos. Eso, a parte de que, a menudo, sucede que también 
desaparecen luego las hormigas de aquellas aldeas, y asi quedan 
sus habitantes libres de ambas plagas juntamente. Hay quienes 
pretenden que aquellos gusanos se transforman en hormigas, 
en lugar de desaparecer, devorados por éstas, y que, a medida que 
se van transformando en hormigas, va disminuyendo su numero 
y menguando asi por dias su dafo. » 
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« Las hormigas son proverbiales por su multitud, y asi se dice : 
« Vinieron como hormigas.» Los etiopes son de dos especies : 
unos, que se glorian por su muchedumbre, se llaman « las hor- 
migas »; otros, que se glorian por su paciencia y corpulencia, se 
llaman « los perros »; los unos estan siempre tumbados; los otros 
siempre en movimiento : aquéllos son los perros; éstos las hor- 
migas. » 

« Una de las causas de la muerte de las hormigas es el salirles 
alas. Ya lo dijo el poeta : 

« Y cuando a la hormiga le nacen alas para volar, cercano esta 
su fin. » 

« Y es que, una vez transformadas asi las hormigas, los pajaros 
las cazan facilmente al volar. También se matan las hormigas, 
derramando alquitran y azufre en las bocas de sus hormigueros, 
sembrados, previamente, de granos de cebada. Nosotros hemos 


hecho la prueba, pero resulta inutil. » 


E) CAPITULO QUE TRATA DE LOS EFECTOS QUE LE SOBREVIENEN AL 
HOMBRE, DESPUES DE LA CASTRACION, Y DE LOS CAMBIOS QUE EXPE- 
RIMENTAN LAS CUALIDADES QUE POSEIA ANTES DE SER CASTRADO. 
(Hayawan, I, 48). 

« Dicen que, excepcién hecha del hombre, a todo otro animal 
que tenga fétido el aliento o que le huelan mal los sobacos o las 
narices (v. gr. el aguila u otros animales semejantes) le dismi- 
nuye el hedor o le desparece el aliento fétido, si se le castra. El 
hombre eunuco, en cambio, adquiere por la castracién un hedor 
mas intenso y repugnante, asi su aliento como sus sobacos, y 
ademas se extiende a todo su cuerpo la corrupcién de su sudor, 
hasta el punto de que encuentras que sus cuerpos despiden un 
hedor caracteristico, que no se nota en los que no son eunucos. 
Este es uno de los efectos de la castracién. » 

« A todo animal que es castrado se le adelgazan los huesos y, 
al adelgazar los huesos, su carne se hace fofa, se desprende de los 
huesos y se torna blanda y delicada, después de haber sido mus- 
culosa y dura: Al hombre, en cambio, si se le castra, sus huesos 
le crecen en longitud y latitud. Difiere, por lo tanto, también en 
esto de los demas animales. » 

« A los eunucos les sobreviene ademas un aumento de longitud 
en los pies, un cierto retorcimiento en los dedos de la mano y 
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encorvamiento en los dedos del pie. Esto acaece, desde que 
empiezan a entrar en la senectud. » 

« Les sobreviene también un rapido cambio, alteracién y tras- 
torno en las cualidades de la piel, que pierde su blandura, finura, 
pulimento y tersura, la pureza de su color, su humedad y su 
brillo, cubriéndose en cambio de arrugas, quedando mustia, 
contraida, mortecina, atrofiada y en mal estado. Esto que les pasa 
a los eunucos es lo que les pasa también a las hijas de los labriegos, 
de los que cultivan los cereales y las palmeras. Porque ves al 
eunuco, antes de ser castrado, y es como si las espadas brillasen 
en su color, cual si fuese un espejo de la China, lo mismo que 
una lamina de metal brufiida, como la médula himeda de la pal- 
mera, como una vara de plata sobredorada, cual si en sus mejillas 
hubiese rosas; pero luego, no pasa mucho tiempo y todo esto 
desaparece para no volver mas, aunque lleve una vida de bienestar 
y de abundancia, exenta de preocupaciones y trabajando poco... » 

[49] « Dicen que el eunuco no se hace calvo, como tampoco la 
mujer. Y es que cuando se le mutila por completo el miembro 
por el cual es macho, la amputacién le priva de la mayor parte 
de las cualidades esenciales de la virilidad, y al quedar privado 
de esta perfecciédn, viene a ser como el mulo, que ni es asno ni 
caballo : su complexién natural, en efecto, queda como dividida 
entre la complexién del macho y de la hembra, sin que tenga 
los caracteres simples de la pura masculinidad, ni tampoco los 
de la feminidad pura, sustituyendo a aquéllos; antes por el con- 
trario, su complexién es mixta y compdsita y da por resultado 
algo indeciso, que ni pertenece a los machos ni a las hembras... » 

« El hombre posee varias potencias, cuya importancia es bien 
conocida, ciertos apetitos destinados a la satisfaccién de necesi- 
dades animicas, que no-cabe suprimir ni privarles de sus opera- 
ciones propias, mientras el alma subsista con sus propiedades 
naturales, con sus temperamentos y necesidades. El apetito de 
la unién sexual es uno de los mayores, de los mas intensos y comu- 
nes. A este apetito pertenece la natural inclinacién, que en los 
hombres existe, a tener hijos. Es ésta una de sus mas fuertes 
inclinaciones. Unos buscan tener hijos para lograr numerosa 
familia que les sirva de ayuda en sus necesidades... Muchos bus- 
can tener hijos, para evitar que su patrimonio vaya a parar a sus 
parientes remotos.... A veces los buscan, para perpetuar su nombre 


i 
| 
| 
i 




















44 MIGUEL ASIN PALACIOS 


mediante la descendencia..... para multiplicar el numero de los 
musulmanes..... para enriquecerse con el concurso de los hijos, 
para defenderse de sus enemigos, y por ultimo para conservar 
la especie humana y cumplir asi el fin natural, que Dios ha puesto 
en el hombre, de amar [50] la propagacién y multiplicacion pro- 
pia, como la aman las palomas y los gatos, aunque con los hijos 
aumenten en el hombre las preocupaciones y los trabajos, la 
cobardia y la avaricia..., pues tiene que procurarse subsistencias 
en mayor cantidad para los hijos y soportar preocupaciones ajenas 
al fin a que tiende la unién sexual, que no es mas que la satis- 
faccién del apetito natural..... De todos los animales que se apa- 
rean sexualmente, el hombre es el unico que frustra el coito 
cuando no le place el tener hijos; los otros animales, de cualquier 
especie que sean, tan sélo buscan y apetecen la efusién del semen 
y la generacién, porque a ello les fuerza la inclinacién natural 
que Dios puso en ellos, a fin de que asi puedan llenar las necesi- 
dades del hombre. El asno no busca el tener hijos, cuando se 
une con la hembra; pero no frustra el coito como el hombre lo 
frustra, pues el unico propdsito que le mueve es el satisfacer el 
apetito sexual y no mas, sin que le venga a las mientes que de 
aquel liquido se engendre algo. » 

« La mayor parte de lo que los hombres ganan y gastan, asi 
como la mayor parte de sus preocupaciones, fatigas y artes que 
emplean para guardar lo que poseen, se consume tan sdlo para 
y por las mujeres y las cosas que con ellas se relacionan. Aunque 
no fuera mds que para depilarse, perfumarse, vestirse y tefiirse 
y para las cosas necesarias a estos fines, es decir, los perfumes, 
los tintes, los mantos y las tunicas, los tapices y los vasos, ya seria 
bastante; y aunque el hombre no tuviese sino la preocupacién 
de guardar y vigilar a las mujeres y el miedo del deshonor que le 
puede sobrevenir por culpa de ellas o de otros con ellas, ya seria 
esto solo muy grave cuidado y molestia terrible. » 

« Ahora bien, cuando desaparece el miembro por cuya causa el 
alma del hombre vive ocupada en tantas variedades de placer 
y dolor, forzosamente tienes que reconocer que aquellas poten- 
cias no por ello desaparecen del organismo ni las pierde la natu- 
raleza humana. Lo unico que les sucede es que un obstaculo se 
alza para ellas y que un velo las separa de su objeto. Si pues con- 
tinuan existiendo, es indispensable que ejerzan alguna funcidn, 
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pues la operacién de toda sustancia no desaparece, sino con la 
desaparicién del ser de la sustancia misma. Luego si a dichas 
potencias se las desvia de su direccién, su energia tiene que des- 
bordar en otra direccién distinta; singularmente si estan pletdricas 
de vida y si su actividad en plena tensiédn y fervoroso rebosar se 
ve cohibida, es inevitable que fluya, o bien que se abra paso a si 
misma, a través de otra puerta. Ahora bien, después de la unién 
sexual, no le queda otra puerta de desahogo que el alimento. 
Concéntranse pues entonces todas aquellas energias que tienden 
a la union sexual y que con esta unidén sexual se relacionan, y 
vienen a fundirse con la potencia o facultad que tiende a la nutri- 
cién; y claro es que, una vez juntas ambas potencias y aplicadas 
a un solo y el mismo objeto, su fuerza es mas intensa y su capa- 
cidad funcional mds amplia. Por eso el eunuco comienza a comer 
mucho mas que cualquiera de sus hermanos; y en la misma medida 
que come, digiere; y la cantidad que come, esta en razon directa 
de la mayor necesidad que de comer tiene su complexién y del 
calor vital engendrado por el movimiento [51], pues el apetito 
sexual es el mds sucio estimulo para comer, y el movimiento es 
una de las causas mas eficaces del calor vital. Por eso las hembras 
comen mas frecuente y seguidamente que los machos. Asi tam- 
bién, el asno come menos veces que el caballo, y el asno de montar 
menos que el asno de carga y menos también que el carnero. 
Las mujeres es cierto que comen menos que los hombres, a las 
horas acostumbradas para la comida en las casas : es indudable, 
en efecto, que el hombre come en una de esas comidas lo que no 
come la mujer; pero en cambio la mujer se desquita luego, ali- 
mentandose mas veces entre horas, sin orden ni concierto, y asi, 
a fuerza de estar comiendo constantemente, resulta mayor la 
cantidad total de lo que come. Bajo este aspecto, se parecen las 
mujeres a los nifios, pues la complexion del nino es también esa : 
digerir rapidamente, para sentir pronto un hambre canina; pero 
comer poco rato y poca cantidad cada vez. Tiene pues el eunuco 
de comun con la mujer el comer, como ella, muchas veces segui- 
das, si bien se distingue de la mujer en que, por afiadidura, come 
mucho mas que ella cada vez. De modo que son dos causas de 
aumento, en favor del eunuco : una, esa que le asemeja a la mujer, 
y otra, la concentracién de las energias de sus dos apetitos, apli- 
cados a un solo objeto, quiero decir, el apetito sexual, desviado 
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de su funcién propia, y el apetito de la nutricién. Preguntaronle 
a un arabe beduino cual fuese el animal mas voraz, y respondid : 
la burra de carga que amamanta a sus pollinos. Por esta mayor 
voracidad de las hembras, es la leona mas feroz y agresiva, cuando 
busca al hombre para devorarlo. Por eso también, las hembras 
de las especies zoolégicas cazadoras, como las perras de caza y 
otros animales parecidos, son mas avidas durante el periodo en 
que dan de mamar a sus cachorros, pues la lactancia es para ellas 
una causa especial de apetito y voracidad. » 

« Sobreviene también al eunuco, al amputarle el miembro, un 
cambio de voz, hasta el extremo de que quien le oye hablar, sin 
verlo conoce con evidencia que es eunuco, aunque la persona que 
le hable y converse con él sea su hermano, su primo o uno de sus 
amigos, varones y de su mismo linaje. Este accidente ataca mas 
a los eunucos de los eslavos, que no a los del Khorasan y a los 
negros de la India y Abisinia. Muy pocos seran los que encuen- 
tres faltos de esta cualidad, sin que tengan uno de los dos testi- 
culos. Y para distinguir este sintoma con toda certeza, no es 
necesario aguzar los sentidos ni tener una sagacidad excepcional, 
sino que, antes bien, encontrards que la cosa es publica y notoria, 
hasta entre las gentes de la mas baja extraccién y aun entre las 
mujeres y los nifios. » 

« Si el eunuco ha sido castrado antes de que le nazca el pelo, ya 
no le nace; y si se le castra después de nacido completamente, 
se le cae de todos los lugares en los que el pelo nace, excepto del 
pubis, pues el pelo de esta parte, si bien amengua su grosor y 
disminuye su abundancia, sin embargo el que queda sin caer es 
todavia bastante. Este accidente no afecta al pelo de la cabeza, 
de los parpados y de las cejas, que nace con el sujeto, sino tan 
sdlo al pelo que nace después en el resto del cuerpo. Algunos, 
sin embargo, pretenden que el cabello tiene mayor arraigo que 
el pelo de las cejas............... Las mujeres, los eunucos y los hom- 
bres que no han perdido la virilidad son, pues, iguales, en lo que 
atafie a la conservacién de ese pelo. El accidente de caerse afecta 
sdlo al resto [52] del pelo que nace después, porque sus raices 


son nuevas. » 


« Las zonas en que termina el pelo de la cabeza y el de la frente 
no son iguales en el eunuco y en la mujer : en la mujer, al llegar 
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el pelo cerca de esas zonas de la piel, en que desaparece y la piel 
es ya suave al tacto por estar desnuda de pelo, hacese el pelo mas 
fino y escaso progresivamente, hasta desaparecer por completo; 
en el eunuco, por el contrario, los pelos de toda la zona son de la 
misma cantidad y de un mismo grosor, hasta llegar al limite de 
la zona, en el cual desaparecen de repente. En la mujer asimismo 
se da el caso de que tenga largas cejas, dotadas de pelos finos y 
sedosos, como el vello que cubre las mejillas, y esos pelos finos 
se unen sin solucién de continuidad con el pelo de las sienes. 
No le ocurre esto al eunuco, si no es por defecto en la castracién : 
no se le ve, en efecto, nada de pelo, ni fino ni grueso, mas alla 
del sitio en que terminan de repente sus patillas. Se ven alguna 
vez mujeres dotadas de barba. Yo las he visto, y las mas de las 
veces ha sido tratandose de viejas...... Asi mismo, también las he 
visto alguna vez, que tenian perilla y bigote. A simple vista, tales 
mujeres no son hermafroditas, sino perfectas hembras, a no ser 
que..... el pelo aparezca también en otros lugares distintos. Esto 
no ocure con el eunuco. La gente de Bagdad cuenta que una de 
las hijas de MUHAMMAD IBN RASHID AL-KHANNAQ tenia barba 
muy poblada y que penetré en una casa donde se celebraba una 
boda, con las mujeres que iban, como ella, veladas, para ver a la 
novia y presenciar el desposorio; pero una mujer se did cuenta 
y grit6 : «; Dios !; Un hombre ! »; y, al grito, cayeron sobre ella 
los criados y las mujeres a golpes, de modo que no tuvo mas 
remedio, para salvarse, que descubrirles su érgano sexual, y asi 
la dejaron libre, aunque estuvo a punto de morir. » 

« También gana a la mujer el eunuco en la desnudez del cutis, 
es decir, en tenerlo menos cubierto de vello. Encuentras, efec- 
tivamente, que la mujer tiene vello en los brazos y en los pies; 
hasta sus rodillas estan cubiertas, a veces, con tanto pelo como 
el pubis del hombre; y en sus sobacos y en otros lugares le sucede 
lo mismo. » 

« Al eunuco tampoco le ocurre lo que al gallo cuando se le castra, 
es decir, que el cartilago de su cresta y su moco o barba se quedan 
mustios y caidos. Sin embargo, la castracién amengua también 
en el eunuco la fuerza de los ligamentos organicos, disminuye 
la intensidad de sus potencias fisicas y afloja las ataduras de los 
nervios, como si el sujeto se aproximase a la decrepitud, por des- 
gaste del organismo. Asi acaece que el eunuco tiene que hacer 
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fuerza, al asentar su pie sobre el suelo; tanto, que si observas las 
huellas de su pie y del de su hermano que no haya perdido la viri- 
lidad, encontrarads siempre, en su huella y en su manera de pisar, 
algo que no encontraras en la de su hermano, como si el miembro 
que mantenia fuertemente tensas las venas ciaticas, los tendones 
de los muslos y los ligamentos de los nervios [53], al desaparecer 
y aniquilarse aquello que lo mantenia sujeto y suspendido, hiciese 
aflojar por ello la fuerza del pie, al posarse en el suelo, como 
organismo desarticulado, cuyas partes no se sostienen unas a 
otras. » 

« Otro accidente le sobreviene al eunuco : si de dos esclavos de 
raza eslava, que sean hermanos de padre y madre y ademas geme- 
los, al uno se le castra y al otro no, el eunuco sale mas dispuesto 
para el servicio, mas sagaz, habil y apto para las distintas faenas 
del trabajo manual, y hasta lo encontraras también mas vivo de 
inteligencia en la conversacién. Todas estas cualidades resul- 
taran privativas del castrado. En cambio, su hermano seguira 
teniendo la misma torpeza nativa, igual falta de talento natural, 
igual imbecilidad, propia de los eslavos, e incapacidad para enten- 
der una lengua extranjera. La mano del hombre es siempre torpe, 
y jamas se torna diestra para las artes, mientras no la adiestran 
la inteligencia y el saber. La lengua, asimismo, no adquiere sol- 
tura y desparpajo para explicarse, ni logra facilidad en el uso de 
las palabras, sino después que el saber la penetra y la guia y le 
fija los lugares en que debe estar y los limites que le corresponden 
y le sefiala las normas eficaces para el acierto en los casos dificiles 
y le gobierna a todo evento. Lo primero, pues, que produce la 
castracién en el eslavo, es aguzar su inteligencia, afinar su pene- 
tracion, pulir su ingenio y avivar el ritmo de su alma. Y asi, una 
vez que ya es inteligente, sus movimientos siguen ddécilmente 
a su inteligencia y son ya proporcionados a su facultad. En cuanto 
a las mujeres y los nifios de los eslavos, no hay recurso alguno 
eficaz para transformar sus torpes ingenios y hacerles adquirir 
ni sagacidad penetrante, ni movimientos acompasados, ni facul- 
tad de realizar trabajos fijos y acomodados a un fin. Es que, en 


razon directa de la ignorancia, esta siempre la torpeza de movi- 
mientos ; como la destreza, por el contrario, esta siempre en razon 
directa del saber. Esta que decimos es la condicién, en general, 
de las mujeres de los eslavos : son unas desgraciadas, mientras 
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viven en la soledad, y carecen de toda capacidad o aptitud para 
cualquier arte, porque les falta la facultad de comprender y hacerse 
cargo de las faenas propias de las artes manuales. Aun los mismos 
eslavos que son eunucos, no obstante poseer buenos instrumentos 
y a pesar de estar ya dotados, por la castracién, de mas abundantes 
aptitudes cognoscitivas para el ejercicio de distintos trabajos y de 
una complexién mas equilibrada para las artes manuales, no 
veras, sin embargo, ni a uno solo de ellos que haya logrado jamas 
habilidad positiva en la practica de un arte que implique cierta 
dificultad y que exija alguna dosis de saber practico, asequible 
tan sdélo mediante atencién profunda y reflexién mantenida. 
Apenas si se cita, a este respecto, la habilidad de DAma en el 
manejo de las cuerdas(14), arte en el cual se hizo en verdad famoso 
por su destreza, no aventajada por nadie. También son habilisi- 
mos en el arte de cazar pajaros con liga y en el del reclamo de las 
palomas silvestres, los eunucos que han sido castrados en su 
infancia. Y digase lo propio de cualesquiera otras artes de menor 
cuantia. Asi, por ejemplo, ponderan los de Basora la destreza de 
KuapijA, criado de MoTHANNA IBN ZOHAYR, en el arte de educar 
las palomas mensajeras....., como lo explicaremos, si Dios quiere, 
en el capitulo en que tratamos de la paloma. » 

« Esto es lo que dicen de los eunucos eslavos. » 

[54] « En cuanto a la inteligencia de los eunucos del Khorasan, 
nuestros principes la elogian mucho mas; pero son tan pocos en 
numero, que por eso no podemos mencionar de ellos noticia 
alguna que sea famosa y divulgada. En cuanto a la India, tampoco 
ha habido entre sus habitantes mds eunucos que los que castré 
MosA 1BN Ka‘as, de los cuales yo he visto a uno, el cual me ase- 
guroé ser de los cuatro que MOsA castré. En este eunuco observé 
que la castracién le arrastré a sentir grande aficién por las palomas 
y por las peleas de gallos, cosa que no sentia en un principio, 
sino que experimenté, tunicamente, después de haberle sido 
amputado el miembro. Por lo que toca a los eunucos de la Abi- 
sinia, de la Nubia y otros varios de raza negra, la castracién les 
quita facultades sin darles otras, les amengua las dotes en vez de 
aumentarselas, haciéndoles decaer, respecto de sus hermanos de 
raza que no son eunucos; al revés de los eslavos, que al ser cas- 


(14) Alude probablemente al manejo de instrumentos musicales de cuerda. 
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trados aventajan en dotes a sus hermanos que no lo son. Y es que 
el abisinio, cuando se le castra, decae de espiritu, se hacen pesados 
sus movimientos y desaparece su agilidad y viveza. No puede 
menos de sobrevenirle cierta degeneracién, porque la castracién 
total le priva de la facultad de retener la orina, la cual fluye, sin 
que él la pueda contener..... No encontrar4s ademas eunuco 
alguno de esa raza, que no tenga, por la castracién, una hernia 
umbilical... Ahora bien, estos son defectos terribles...., ademas 
de ser repulsivos a la vista. Pero todo lo que repugna de ver pro- 
duce dolor moral al sujeto..... Son también muchos los eunucos 
de esta raza que carecen de dientes. Claro es que este defecto 
cae dentro de los labios; pero como los labios de los negros penden 
hacia fuera y quedan colgando, resulta mas visible su falta de 
dientes..... » 

JAuniz inserta a continuacién (pag. 55) varias noticias histdéricas 
relativas a casos de eunucos que no lo fueron propiamente, pues 
su falta de virilidad se debid, bien a impotencia senil, bien a acci- 
dentes fortuitos, que les privaron total o parcialmente de la inte- 
gridad de los érganos sexuales, aunque, a consecuencia de esta 
castracién eventual, se vieron también afectados de algunos de 
los accidentes propios de los eunucos, v.gr. la afeminacién en la 
voz, la desarticulacién y flojera de los miusculos, la pérdida de la 
barba, la voracidad etc. — Menciona luego (pag. 56) la castracién 
operada por los médicos, a titulo de intervencién quirurgica en 
las dolencias que afectan al érgano sexual, amputando uno sdlo 
0 los dos testiculos. A este propdsito, se hace cargo de la creencia 
del vulgo, seguin la cual tan sdlo el testiculo izquierdo es el érgano 
eficaz de la generacién, y la refuta con casos tipicos en los cuales 
la supuesta ley salié fallida. — Estudia después la castracién en 
las varias religiones. De los cristianos bizantinos dice que castran 
a sus hijos para consagrarlos al servicio de Dios, como guardianes 
de los templos; pero asegura que la castracién entre ellos con- 
siste sdlo en la ablacién de los testiculos, dejando integro el pene, 
porque unicamente aspiran a frustrar la concepcién en las mujeres, 
sin privarse por ello del deleite sexual, el cual, segin JAHiz, creen 
los bizantinos ser mas intenso en los eunucos, asi castrados, que 
en los varones integros. Afirma también que a los griegos bizan- 
tinos se debe el origen de la castracién en el mundo entero. 
« ; Cosa — comenta JAHIz — que maravilla, siendo, como son, 
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cristianos y presumiendo, como presumen, de corazén com- 
pasivo, caritativo y tierno, mas que todos los otros pueblos, ya 
que la castracién basta por si sola como indicio de la dureza de 
corazon de quien la inflige a otro ! » La castracién entre los sabeos 
(pag. 57) practicase también por devocién, como entre los bizan- 
tinos, pero con una diferencia, en favor de aquéllos, a saber : 
que el devoto, a veces, se hace eunuco a si mismo, sin imposi- 
cién ajena. A este propdsito se ocupa JAHIz por extenso en trans- 
cribir las confesiones del asceta sabeo ABO AL-MopBArAQ, que 
llegé a centenario, después de haberse castrado voluntariamente 
para refrenar su exacerbada concupiscencia, en servicio de Dios. 
Por lo que toca al islam, JAniz declara prohibida la castracién, 
practicada por motivos religiosos, invocando para ello la auto- 
ridad de MAHOMA que dijo : « La castracién de mi pueblo es el 
ayuno », — Estudia luego (pag. 59) la castracidn de los esclavos 
extranjeros, importados en tierras musulmanas para venderlos, 
y pondera la crueldad con que eran tratados, pues se les cortaba 
a cercén el pene y ambos testiculos, sin temor de causarles la 
muerte con tan barbara operacién; y en el caso de salvar la vida 
y conservar un testiculo o los dos, pero sin el pene, quedaban 
reducidos a la mas abyecta condicién moral, sin ser propiamente 
machos, ni hembras, ni eunucos, pues, aunque castrados, les 
sale a los tales la barba, y por eso nadie los admite en sus casas para 
guardianes del harén y servidores domésticos; de modo que ni 
gozan de las comodidades de la vida que los eunucos tienen, ni 
tampoco pueden aspirar a los placeres sexuales de los hombres 
que poseen la integridad viril, — A continuacién, enumera las 
varias operaciones empleadas para la castracién de las bestias, 
todas las cuales consisten, sin diferencia sensible, en ligar fuer- 
temente ambos testiculos desde la raiz del pene, a fin de que, 
privados de la irrigacién sanguinea, vayan poco a poco marchi- 
tandose y secdndose sus tejidos y atrofiandose las glandulas que 
segregan el semen (el cual, ademas, no encuentra expedito el 
paso, por el obstaculo de la ligadura) y al fin se desprenden y caen 
por si mismos. En cambio, la castracién de los hombres se reali- 
zaba por medio de un largo y afilado estilete, puesto al rojo vivo, 
con el cual se lograba rapidamente la amputacién por cauterio. 
— Son varios los fines (pag. 60) por los cuales se castran los ani- 
males : las bestias y singularmente el ganado lanar, si se castra 





ee ne aE 


a 
{ 








ee ae ee OS... 
TSS aS ee ee " 











52 MIGUEL ASIN PALACIOS 


cuando es joven, produce una carne mas tierna, crasa y d@ mejor 
sabor. En cambio, los animales, sin castrar, se hacen mas débiles 
y flacos, porque el uso excesivo de la copula sexual produce estos 
efectos siempre. Al gallo se le hace capén con el mismo objeto 
de engordarlo y lograr que su carne sea mas grasienta y tierna. 
Los arabes castraban los machos de los camellos, que por su edad 
provecta y peor raza éranles menos utiles para la procreacion, 
dejando sdélo sin castrar los jévenes y mas aptos para padres. 
Andaloga seleccién hacian con los caballos. » 

[61] « Otro de los efectos que produce la castracién en el 
hombre es la facilidad de llorar, cualidad ésta que es habitual en 
los nifios y, despues, en las mujeres, las cuales, lo mismo que 
los ancianos decrépitos, derraman lagrimas con facilidad y abun- 
dancia. » 

« También es propio del eunuco, como de las mujeres y los 
nifios, la aficién a las ocupaciones frivolas, como el juego con las 
aves y Cosas semejantes. » 

« Otro efecto de la castracién es la voracidad excesiva al comer 
y la codicia y mezquindad en guardar los manjares para si, lo 
mismo que lo hacen los nifios.... » 

[62] « Otro efecto es la prontitud con que se irritan y se aplacan 
a continuacién, que es también condicién peculiar de los nifios 
y de las mujeres. » 

« Otro efecto es el gusto por la maledicencia y la chismografia, 
y la falta de fidelidad en guardar un secreto, igual que les pasa 
a las mujeres y a los nifios. » 

« Otro es la aficién, que también es propia de las mujeres, a 
quitar y poner los muebles, a barrer y regar la casa, a sacudir 
y extender los tapices, y en general, la paciencia para todas las 
faenas del servicio doméstico. » 

« También adquiere el eunuco gran resistencia para montar 
a caballo y energia para sostenerse mucho tiempo galopando, 
hasta aventajar en esto a los jinetes turcos y a los mejores caba- 
lleros de los Khdrijites. Cuando su amo le entrega su caballo al 
eunuco para que se lo guarde mientras él entra en la mezquita 
a la oracién o a la casa de bafios para lavarse o a visitar a un 
amigo que esta enfermo, no deja el eunuco de montar el caballo 
de su amo y hacerlo correr, yendo y viniendo, hasta que el amo 
regresa. » 
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« También posee el eunuco gran aficién al tiro de flecha, como 
un efecto de su amor a la guerra contra los bizantinos. » (15) 

« Prefiere asimismo el eunuco ser esclavo de los principes, aun- 
que no le den mas salario que la manutenci6én, antes que servir 
a gentes de inferior clase social, aunque éstas le den trato prin- 
cipesco. » 

« Lo admirable es que los eunucos, estando como estan al margen 
de la complexién natural masculina y tan préximos al tempe- 
ramento de las hembras, no les sobrevenga, a pesar de todo, el 
vicio de la inversién sexual. Porque yo he visto mas de un arabe 
beduino, afeminado e invertido, que daba rienda suelta a su 
libertinaje, como también he visto gran numero de locos inver- 
tidos, aun entre los etiopes de pura raza y hasta de un kurdo me 
contaron que lo era; pero jamas vi un solo eunuco afeminado, 
ni a mis oidos lleg6 munca la noticia de alguien que lo fuese. 
No sé cémo es asi, ni cual sea el obstaculo que se les impida; 
pero el hecho es de evidencia palmaria y parece que tiene que 
ser ley general..... » 

« Muchos ancianos que alcanzaron largos afios de vida y muchos 
observadores expertos y discretos afirman que, después de estu- 
diar atentamente la duracién de la vida en varias categorias de 
personas, encontraron que los eunucos longevos eran en mayor 
numero que los longevos de cualesquiera otras categorias de 
hombres, dotados de virilidad, y que, comparadas las vidas de 
los eunucos con las de sus mismos hermanos y primos no castra- 
dos, observaron asimismo que la longevidad en aquéllos era ley 
general, mientras que en éstos apenas si por acaso se encontraba 
uno tan solo u otro que alcanzase larga vida. Y afiaden que, para 
esta longevidad de los eunucos, no creen encontrar otra causa, 
que la privacién en ellos del coito y la menor efusién seminal, 
con el consiguiente menor desgaste de las energias medulares. 
Dicen, ademas : no encontramos, entre los animales que hacen 
vida doméstica con los hombres, es decir, caballos, camellos, 
asnos, bueyes, carneros, perros, gallinas, [64] pichones, gallos 
y pajaros, ninguno que tenga mas larga vida que el mulo; asi- 
mismo, encontramos que los pajaros son los que menos larga 


(15) En otro lugar, afectivamente, pondera JAniZ el odio mortal de los eunucos 
musulmanes contra los bizantinos, a quienes consideran como autores de su 
degradada condicién. 
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vida alcanzan. Y esto es asi, por el excesivo uso que del coito 
hacen los pajaros, mientras que el mulo hace de él muy poco uso. 
Hasta emplean estos observadores la longevidad del mulo, supe- 
rior a la de sus padres, como prueba en contra de este dicho del 
vulgo ; « nadie vive mas que sus padres », si bien el vulgo, al decir 
esto, se refiere tan sdlo al hombre y no a los demas animales. » 

[72] « El accidente que con mas frecuencia sobreviene a los 
eunucos es el de orinarse en el lecho y fuera de él, singularmente 
cuando se duermen repletos de bebidas alcohdlicas, pues la aficién 
a beber con exceso es también vicio que adquieren, después de 
castrados, lo mismo que la voracidad excesiva. » 

[76] « El eunuco, a pesar de la amputacién del miembro viril, 
contrae nupcias y toma esclavas concubinas y siente intensa pasion 
por las mujeres, lo mismo que las mujeres por él. Y es que, no 
obstante la castracién, quédale todavia lo que quizad gusta mas 
a las mujeres. En suefios y en el coito emite un cierto liquido, 
pero en pequefia cantidad, claro, flojo y de olor alterado..... La 
efusién de este liquido no le impide reiterar el coito, [77] preci- 
samente porque su exigua cantidad no le debilita, como debilita 
al hombre no castrado la efusién del licor seminal, que es mas 
denso, mas abundante, de olor mds penetrante y de naturaleza 


[79] «A causa del intenso amor que los eunucos tienen a las 
mujeres, unido a la pena y tristeza que sienten por verse privados 
de ellas, odian a los machos con rencor mas vivo que el que se 
tienen los enemigos mas encarnizados, hasta un extremo tal, 
[80] que su odio es incomparablemente mayor que el que siente 
el envidioso respecto del envidiado, o el peatdén al jinete, o los 
principes arruinados a los pobres enriquecidos, o el que se tienen 
los primos refiidos o los vecinos que ejercen en competencia un 


mismo arte u oficio. » 


(Universidad de Madrid) 


Micuet AsIn PALACcIOs. 
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The “ Book of Treasure”, an early 
Arabic Treatise on Medicine 


When Greek medical science had come to a standstill, after 
the death of the great GALEN, (c. 200 A. D.), Hellenistic and, 
later on, Syriac authors wrote encyclopedias and compendiums 
of medicine, all of which were based on the works of GALEN and 
his predecessors. We possess several of the Greek encyclopedias 
by Orrpasios, A&TIOS OF. AMIDA, ALEXANDER OF ‘TRALLES 
and PauL or AEGINA (1). But of the Syriac productions there is 
nothing left, with the exception of an anonymous medical treatise 
published by BupGE (2). Moreover, the memory of the most 
famous of these treatises has been perpetuated by numerous 
quotations in the Continens of RHAZEs; it is the Pandectae Medi- 
cinae by AHRON (AARON), a Christian priest and archiater of 
Alexandria in the first half of the VIIth century A. D., a treatise 
in thirty books, which was early translated from Syriac into 
Arabic. 

It served as a model to the Arabs, and from it or similar works 
which bear in Syriac the name of kendshd (i.e. collection) the 
Arabian physicians called their compendiums kunndsh (plural 
kandnish). Many such « medical pandects » were written, from 
750 A.D. onwards, by the Christian (Nestorian) physicians of 
Gondé-Shapar in Persia and Baghdad, during the reigns of the 
first twenty Abbasid caliphs. But nearly all this great scientific 


(1) See GeorcGe SarTON, Introduction to the History of Science, vol. 1, Baltimore, 
1927. 

(2) E. A. Waits Bupce, Syrian Anatomy, Pathology and Therapeutics, etc. 
2 vols. London, New York, etc. 1927. Additions and corrections by C. BROCKEL- 
MANN in Zeitschr. d. Deutsch. Morgenldnd. Gesellsch., 68, 185-203, 1914; and by 
J. ScHLerrer, Zum syrischen Medizinbuch, in Zeitschr. f. Semitistik u. verw. Gebiete, 
Vol. 4-6 (1926-8) (to be continued). 
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output is lost in its original form, and only a few such books 
are extant in manuscripts in various libraries. So far none of 
them has been published in print. (3) 

It was some years ago that Dr. Gorcy Sosny, Assistant Pro- 
fessor of Medicine and Professor of the Coptic end Demotic lan- 
guages at the Egyptian University, discovered in the Patriarchal 
Library in Cairo a MS. of such a kunndsh. He was encouraged by 
Prof. ‘ALi Bey IBprAHimM, now Vice-Rector of the University and 
Dean of the Medical Faculty, and by myself to undertake its 
publication on the occasion of the Centenary Celebration of the 
School of Medicine, in December 1928. Dr. Sopuy published 
the Arabic text of the MS. splendidly printed, with a medico- 
historical introduction in English and a most useful glossary of 
the technical terms (4). The great hurry in which this edition 
had to be completed is responsible for a series of misprints besides 
some mutilations of Greek and Syriac words occurring in the 
text. It is an invaluable publication of one of the early Arabic 
medical compendiums and, for this reason, I intend giving here- 
after a detailed analysis of this book in order to render its contents 
accessible to the historians of medicine and science. 

The title is : « The Book of Treasure (or Treasury) in the 
Science of Medicine » (Kitdb adh-Dhakhira fi ‘Ilm at - Tibb) 
composed by THAsit IBN Qurra. The preface states : « He com- 
piled it during his life for the benefit of his son SINAN IBN THABIT 
IBN QurRa ». So it must be the work of one of the greatest Arabic 
scholars that ever lived, one of those astonishing polymathists 
of Islamic civilisation, at one and the same time physicist, mathe- 
matician, astronomer, physician and translator from Greek and 
Syriac into Arabic. Though we must question the accuracy of 
ascribing its authorship to THAsiT, I fully agree with Dr. Sopuy’s 


(3) Since I wrote the above line another Arabic pandect of still greater impor- 
tance has been published in print: Firdawsu’l-Hikmat or Paradise of Wisdom, 
by ‘Ac? Bs. RaBBAN AtT-JaBari (ed. by M. Z. Srppigi, Berlin, 1929), written in 
850 A. D. See E. G. Browne: Arabian medicine, Cambridge, 1921, pp. 37-44; 
G. Sarton, Introduction, I, 574-5. 

(4) See analysis in Isis, 13, 364 The Book of the Dakhira edited by Dr. G. Sosny. 
Cairo, Government Press, 1928. Lex. 8, 15-43-186 pp. and three plates. Some 
corrections and explanations of Greek, Syriac and Sanscrit terms are given by 
HERMANN LEHMANN in his short analysis of the book (Orvientalist. Literaturzeitung, 


32, 869-73, 1929. 
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conclusion that « the book is unique, old and interesting and, in 
every sense, merits publication ». 

Ast’L-HasaNn THABIT IBN QURRA IBN MARWAN AL-HarRAN{ 
(c. 835-go1 A.D) (5) was, as is evident from his name, a native 
of Harran in Mesopotamia, the chief seat of the Sabians (Sabaeans), 
a sect of star-worshippers who formed a heathen colony in the 
midst of Muslim territory. It was doubtless owing to their religion 
that the Sabians produced many prominent astronomers and 
mathematicians of whom THABIT and AL-BATTANi are the most 
renowned. Harran, mereover, became, during the reign of the 
caliph aL-MuTAWAKKIL (847-61 A.D.), the seat of the School 
of Philosophy and Medicine which had been previously trans- 
ferred from Alexandria to Antioch and the Syriac speaking dis- 
tricts of the caliphs’ reigns (6). THABIT B. QuRRA, after a religious 
quarrel with his Sabian countrymen, left his birthplace Harran, 
gained a great reputation by his translations and his own scien- 
tific output and was introduced by the astronomer and statesman 
MunammMab B. Mos to the court of the Abbassid caliphs in 
Baghdad. Here he became the personal friend and table-companion 
of the caliph AL-Mu‘tapip (892-902) in whose service he died. 

His mathematical, astronomical, physical and meteorological 
works, not to mention those on music, geography, botany and 
agriculture, are world-famed. Less is known about THABIT’s 
medical skill and literary activity. He is much praised by the 
Arabic chroniclers as an excellent practitioner. Among the some 
two hundred works mentioned as his by the bibliographies, about 
forty deal with medicine. The « Treasure of Medicine » is not 
mentioned by the earliest biographer IBN AN-Napim (Xth cen- 
tury), but by SHams ap-Din MuHAMMAD B. MAHMOD ASH-SHAH- 


(5) The best accounts of his life and work taken from Arabic sources are con- 
tained in: D. CHworson, Die Ssabier und der Ssabismus, Petersburg 1856. 
vol. 1, pp. 546-67. L. Lecierc, Histoire de la médecine arabe, Paris 1876, vol. I, 
pp. 168-172; H. Suter, Die Mathematiker und Astronomen der Araber, Leipzig 
1900, pp. 34-38; E. WIEDEMANN, Ueber Thabit ben Qurra, sein Leben und Wirken 
in Beitrdge zur Geschichte der Naturwissenschaften, LXIV, Erlangen 1921; G. Sopuy 
The Book of the Dakhira p. X-XI11; J. Ruska in Encyclopaedia of Islam, vol. IV, 
Pp. 733; and G. Sarton, Introduction to the History of Science, vol. 1, p. 599-600; 
the two last named give a complete bibliography. 

(6) M. Meyernor, Von Alexandrien nach Baghdad, ein Beitrag etc. In Ab- 
handlungen der Preuss. Akademie d. Wissenschaften, Berlin, 1930. 
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. 


RaAzOri at-IsHRAQi (lived c. 1200 A.D.) who summarised an 
older history of philosophers and physicians (7). He says : « THA- 
bit created a work The Book of Treasure; it is precious for the 
medical art ». IBN AL-Qurfi (d. 1248) who gives, in his « History 
of Philosophers », a biography of THABIT accompanied by a 
bibliography of THABIT’s writings by his great-grandson AL- 
Muunassin B. [BRAHiM B. HILAL As-SAsi’(8), writes as follows : « In 
the hands of the people is an excellent Arabic kunndsh known 
as The Treasure ascribed to THABIT and an Arabic Missive con- 
taining a Commentary on the sect of the Sabians. I (viz. Inn Hr- 
LAL) asked ABO’L-Hasan THABIT B. SINAN B. THABIT B. QuRRA (9) 
about this missive and the kunndsh and he said : they are not 
by TuAsit, for I did not find them either among his books or 
in his registers », On the other hand Ipn Asif Usarsri‘a say: 
in his Classes of Physicians (10): «His book known as The Trea- 
sure which he composed for his son SINAN’ B. THABIT ». And 
in the introduction of the Cairo MS. the copyist, as mentioned 
above, writes : « He compiled it during his life-time for the 
benefit of his son SINAN B. THABIT B. QuRRA ». As this same 
SrnAn denies the authenticity of the work claimed to have been 
written for him by his father, the decision must be left to the 
philologists; they will have to decide whether the style of the 
Treasure-Book corresponds to that of THAsBitT’s other Arabic 
writings or not (11). Anyhow the book already existed in the 
middle of the Xth century and is, together with my own edition 


(7) His works exist only in three Mss. (Berlin Mo 217 and Landb. 430, and 
Leiden Catalogue III, p. 343). The passage concerning THAsit has been sum- 
marised ty E. WIEDEMANN (Beitrdge XX, p. 63-65). 

(8) Tarih al-Hukamd’ ed. 1. Lippert, Leipzig 1903, p. 115-122. 

(9) He was the brother-in-law of THAbBit e. SINAN and the son of [BprRAHiM 
B. HLA as-SAsi’, moreover the father of H1LAL B. AL-Muuwassin, all three well 
known secretaries and historians in Baghdad during the period from c. 930 to 
c. 1050 A.D. See Encyclopaedia of Islam vol. 1V. 1924, p. 19 foll. 

(10) ‘Uyiin al-anba’ fi tabaqét al-atibbd’, Cairo 1882 vol. I, p. 219, line 6. 

(11) I myself have stated that another medical book ascribed to THAsir is 
spurious. (C. Prurrer and M. Meyernor, Die angebliche Augenheilkunde des 
Thabit b. Qurra, in Centralblatt f. Augenheilkunde vol. 35, 1911). I possess, 
moreover, copies of another ophthalmology ascribed to the great translator HUNAIN 
B. IsHAQ and supposed to have been composed for his sons. But Professor BerG- 
STRASSER’s philological examination showed the book to be a compilation made, 
probably, by HuNAIN’s disciples. 
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of Hunatn’s great ophthalmological treatise (12) the earliest 
specimen of that type of Arabic scientific literature hitherto 
published. 

I found another proof of the great age of THABIT’s Treasure- 
Book in the numerous quotations from it in a yet unpublished 
medical treatise ascribed to the most celebrated Arabo-Persian 
physician Ar-RAzi (RHaAzes). This is The precious Book on Medi- 
cine (al-kitdb al-fakhir fi't-tibb) existing in a MS. (Or. g1) at 
Leiden. Ipn Asi Usarsr‘a (I, p. 318) considers that this treatise 
is not the work of Ruazes but compiled by his disciples from 
another medical encyclopedia (Kitab at-taqsim w’at-tashjir) 
composed by him. Anyhow it contains mostly quotations from 
the kunndsh of YOHANNA B. SARABIYON (JOANNES SERAPION) 
a Christian practitioner of the [Xth century, and from THABIT’s 
Dhakhira. The author quotes it simply with the word : THABIT. 
A section of this treatise, that on stones in kidneys and bladder, 
is printed and offers to Oriental scholars the possibility of com- 
parison between the two texts (13). I myself collated the ophthal- 
mological section of the Precious Book of which I possess a photo- 
static copy, thanks to the kindness of my friend Dr. C. VAN AREN- 
DONK, curator of the Leiden Oriental Library. I collated, more- 
over, the text of the Dhakhira with the quotations from THABiT 
in the Kitdb ash-shamsiyya al-manstiriyya by Ast Manstr AL- 
Hasan B. NOu AL-Qumpri, a Persian physician of the Xth century 
and one of the teachers of the great IBN SNA (AVICENNA) (14). 
But these quotations are not identical with the text of the Dhakhira 
and must have been taken from another medical book by THABIT 
now lost. 

The Cairo MS. of the Dhakhira comprises 383 pages of 25 lines 
each, written in a fairly clear handwriting dated from Saturday 
the 7th Jumada al-Awwal A.H. 607, i.e. 28th Oct. 1210 A.D. 
Thus it was copied some 300 years after the death of the sup- 
posed author. The copyist was a Muslim, probably Egyptian. 


(12) The Book of the Ten Treatises on the Eye ascribed to Hunain b. Ishaq, ed. 
by M. Meyernuor, Cairo 1928. (Ists, 13, 106-09). 

(13) Traité sur le calcul dans les reins et dans la vessie par ABO} BEKR MUHAMMED 
IBN ZAKARIJA AL-RAzi, ed. P. DE KoninGc. Leyde 1896, p. 79-91. This passage 
corresponds to the pp. 107-8 of SosHy’s edition of the Dhakhira. See infra 
chapter 17. 

(14) A Ms. is in the National Library in Cairo under No. 476 Medicine. 
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The MS. is in such a good state of preservation that it was 
possible for Dr. SopHy to make a very convenient edition of it. 

The « Book of Treasure » is, as stated above, the prototype of 
a medical kunndsh (collection, compilation, pandect) of which 
hundreds were written, but of which, as also stated above, none 
exists in a printed Arabic edition. It is a form of short compen- 
dium, much shorter than the great encyclopedias of AVICENNA 
and As0’L-’ApsAs, dealing with the diseases of the human body 
from top to toe (15). The main part of such books is usually 
preceded by some chapters on anatomy, physiology or hygiene 
and followed by others on infectious diseases, poisons or reme- 
dies. These « pandects » are generally compilations from old medi- 
cal authors with additions from the personal experience of the 
writer. So it is with our present book; I will now give an analysis 
of its contents, adding transliterations of medical terms, since 
many of them are missing from the dictionaries and from Dr. 
SosuHy’s glossary. 


CONTENTS OF THE BOOK. 


After a short introduction in which it is stated that the Book 
of Treasure was composed by « the Master of his Time » THABIT 
IBN Qurra for his son SINAN, there follows an Index of the 31 
chapters which we omit. 

Chapter 1 : General consideration on the preservation of health. 

This is a series of quotations mainly from Hippocrates’ Apho- 
risms with GALEN’s commentary and from the latter’s De sanitate 
tuenda. It begins with an explanation of the origin of man from 
blood and sperm, of the origin of innate heat, of the faculties of 
the aliments and their excretion. Damage is caused chiefly by 
bad regulation of life, over-nutrition, lack of exercise. Enumeration 
of the kinds of meat, of the qualities of the aliments (according 
to GALEN, De alimentor. facult.), drinks (according to Hippo- 
CRATES De diaeta acutorum and the Arabic philosopher and phy- 
sician AL-Kinpf). Advantages of vegetable diet. Danger of mixing 
fat and oily things with sour pickles and raw fruits. The last 





(15) Ruazes calls this with alliteration min al-qarn ila ’l-qadam (a capite ad 
calcem) ; other Arabic authors call it min al-qahf ild ’l-qgadam (same sense). 
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sentences of this chapter are of particular interest and I therefore 
give them in translation : 

« What they (the Ancients) recommended is abstinence from 
intercourse with people who are suffering from contagious diseases 
which are in general seven : leprosy, scabies, small-pox (16),measles, 
ozaena (bakhr), ophthalmia and the pestilential diseases. More- 
over to beware of diseases which are hereditary from the parents, 
and which are also in general seven : leprosy, vitiligo, consump- 
tion (digg), phthisis, melancholy, gout and epilepsy. And he 
who is inclined to plethora must diminish the quantity and quality 
of his nutrition, or one of the two, and increase exercise ». 

Chapter 2 : Remarks on hidden Diseases in the similar and organic 

Parts of the Body (17). 

In this short chapter, after having quoted GALEN’s Methodus 
medendi THABIT gives his own opinion on the diagnosis of « hid- 
den » diseases. They are to be known, when general, by the colour 
and odour of the urine and perspiration. When local they are to 
be recognised by the colour of the diseased part and by its beco- 
ming heated when massage with dry hands or rough towels is 
applied to the painful spot. 

Chapter 3 : On Skin-diseases of the Head. 

« On the preservation of the hair in its natural condition ». 
Many recipes for hair-lotions and salves, some taken from GALEN’s 
De compositione medicamentor. sec. locos (18). There follows an 
exposition of the causes of loss of hair, based on GALEN’s De tem- 
peramentis ; next come methods of making the hair fall, among 
them the well known arsenical depilatory (néira). Many recipes, 
such as those compounded with hemlock (shékraén, Conium 
maculatum) and opium, are given as being efficacious but very 
dangerous. 

Alopecy (dd’ath-tha‘lab, i.e. fox’s disease); bald places on the 


(16) See chapter 26. The mention of small-pox proves that THAsit did not 
summarise this from ancient Greek authors but from late Hellenistic and early 
Arabic treatises. 

(17) Following GaLeNn (e.g. De facult. nat. 1, 6): dpowpep® popia i.e. com- 
posed of similar parts throughout, homogeneous; this refers to the elementary 
tissues. And ovvdera or dpyarixa popia, compound organs, i.e. composed 
of different tissues. 

(18) This book of GALEN is generally known to the Arabs by the na ofme 
maydmir, a plural formed from the Syriac word mémrd i.e. sermon. 
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head (dd’al-hayya i.e. snake’s disease, d¢iacis) and ordinary bald- 
ness (sal‘). The last mentioned is, according to GALEN, to be 
considered as incurable, although GALEN himself saw an isolated 
case healed by the fepd-remedy of Rurus (I, cap. 1). The other 
kinds are treated with embrocations, friction of the too smooth 
skin with borax or the rough skin of a fish and anointment with 
oil, wine, clay etc. A diet is prescribed. 

Lichen (hazdz) sometimes causing excoriation (sa‘fa). Treat- 
ed with extracts of flowers (mallow) and compresses of flour. 

Lice (gaml), crabs (gimqdm, phthirii) and nits (sibdn) are 
generated by concentration of the sweat in the deep layers of the 
skin. Treatment by baths and strongly acrid remedies. 

Excoriations (sa‘fa) (19), dry or wet, frequent in children and 
plethoric patients. Treatment by blood-letting, sternutatories 
and local applications. 

Chapter 4: Diseases of the Skin of the Face. 

« The diseases occurring on the surface of the skin of the face, 
such as pigmented spots (kalaf, xanthelasma), eczema (qawdbi), 
black and white scars from scratches (hadash) and ulcers; on 
cupping at the neck, the prompt rooting out of warts (thd’lil) 
and pimples (‘adasiyydt); on recipes for washes and lotions and 
what cleans the epidermis and spreads out the skin and checks 
shrinking.... freckles (barsh wa-namsh, \entigines), and marks 
(khayaldn ) on the face ». Mostly recipes, some taken from GALEN’s 
De comp. medicam. ; they sometimes resemble the cosmetics of 
to-day (powders and flours of different cereals and Leguminosae). 
A remark on the ordinary occurrence of pigmentation of the 
skin (kalaf) in pregnant women is of interest. 

Chapter 5 : On the Kinds of Headache. 

Exposition on the pulse in cases of severe headache; it is called 
« the great and complete in length, breadth and depth ». Other 
external symptoms are redness of the face, swelling of the blood- 
vessels, roughness in the throat and a sweet taste in the mouth. 
Discussion of the different kinds of headache; that which is 
caused by the yellow gall, e.g. is the consequence of sorrow, 
wrath, fasting, watching, irregularity of meals. Many recipes 
from GALEN and others and dietetical measures (avoidance of 
fish, fowl, fat and wine). 


(1g) It is perhaps the disease which we call to-day favus. 
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The hemicrania (shagiga) is explained by the flowing of noxi- 
ous residues to the right or left half of the brain. There follows 
a quotation from Galen’s lost commentary on the medical sayings 
in PLaTO’s Timaeus. 

Chapter 6: On apoplexy (sakta), palsy (falij, i.e. hemiplegia, 
mAnyy), facial paralysis (laqwa), spasm (tash- 
annuj) from moist and dry temper, numbness 
(khadar ), falling sickness (sar‘), tremor (ri‘sha) 
and « the rheums of gibbosity » (riyéh al-afrasa), 
i.e. the humpbackedness (hadab) (20). 

Explanation of the supposed causes of these diseases, partly 
following GALEN. Good observations on respiration : if it is dif- 
ficult and stertorous this is a sign ot the severity of the attack. 
Remarks of Hippocrates on the age at which apoplexy occurs 
(from fifty upwards). Treatment according to GALEN and 
YOuANNA B. MAsawalH (died 857 A.D.). Record of spasms, espe- 
cially in children, partly according to HippocraTEs and GALEN 
(Ad Glauconem). Chronic tremor may be caused by a « pressure 
on the animal spirit » by fright and similar psychical accidents. 
The « rheums of gibbosity » may be provoked by external trauma 
or by an internal abscess on the backbone. 

Chapter 7: On melancholy (mélankhiliyéd), epilepsy (21), 
syncope (sadad), vertigo (dawdr, giddiness), 
lethargy (subdét) from heat or cold, lethargy with 
insomnia (subdt sahari) and nightmare (kdbts). 

Many quotations from GALEN, one from his commentary to 
Timaeus. 

Chapter 8 : Eye-diseases. 

After a short anatomy of the eye follows a paragraph on oph- 
thalmia (ramad) and its treatment according to GALEN (Meth. 
medendi) and THABIT’s own experience. Then follow leucoma 
(baydd), pterygium (zafara), trachoma (iarab, i.e. literally 
«scab») and pannus (sabal); the last two diseases are treated 


(20) The idea is that the « winds » or rheums (riydh)—which we to-day call 
tuberculosis—break the bones of the vertebral column and cause gibbosity with 
paralysis of the spinal cord. 

(21) The Arab physicians mostly designate spasmodic epilepsy by the Arabic 
word sar‘ (which I rendered by « falling sickness »), the psychical form by the 
Greek word (dbilibsiyd, émAnjia). 
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together and in the same manner. The operation for peritomy 
of the pannus (/agt) is mentioned. Ulcerous blepharitis (suldq), 
contusions of the eye-ball by fall and blow, nightblindness 
(‘ashdé’) and cataract (md’, i.e. « water »). The method of exami- 
nation of the pupils, in order to ascertain the possibility or impos- 
sibility of an operation for cataract, is mentioned. Then follows 
the treatment for amblyopia (zulmat al basar, dimness of sight) 
following Ibn MAsawatn’s Daghal al-‘ain, the earliest existing 
Arabic treatise on ophthalmology; lachrymal fistula (gharab), 
proptosis (natw) and exophthalmus (juhiz), trichiasis (sha‘r 
mungalab), falling out of the lashes (intithdr al ashfdr, hudub) 
and phthiriasis (gaml) of the lids. The treatment is along the 
lines laid down by Hunain B. IsHAg (22). 

Chapter 9 : Diseases of the Ear. 

A short chapter on otorrhoea (sayaldn al-midda), deafness 
(tarash) and penetration of water into the ear. Treatment mostly 
according to GALEN (De comp. med.). 

Chapter 10: Diseases of the Nose. 

Introduction by a quotation from GALEN ( Timaeus) on odours. 
Reasons for disappearance of the sense of smell (ibtdl ash-shamm), 
haemorrhage (ru‘df), variation of the sense of smell and « hae- 
morrhoids » (bawdsir) i.e. repeated haemorrhage and polypi 
in the nose. 

Chapter 11 : Diseases of the Mouth. 

Fissures of the lips (shigdq ash-shiffa), glanders (gilda, pustules) 
and their different kinds, swelling and palsy of the tongue, pain, 
caries and discoloration of the teeth, slackness and fistula of the 
gums (luththa), ozaena (bakhr), falling off of the uvula (sugit 
al-lahah), croup or diphtheria (khawdniq) of the tonsils, leeches 
(‘alaqg) in the throat—of somewhat frequent occurrence in 
Oriental lands—and the treatment of drowned people (ghariq). 
It is remarkable that arsenic is recommended for decayed teeth. 

Chapter 12: On Catarrhs (nazlét), Cough (su‘dl), other 

diseases of Chest and Heart and Fluxion (saya- 
lan) from the Head. 

« What flows down to the nostrils is called coryza (zukdm) 
and what is poured into the mouth is called catarrh (nazla) ; their 


(22) See The Ten Treatises on the Eye ascribed to Hunain b. Ishaq, ed. M. Meyer- 
HOF, Cairo, 1928. 
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origin generally lies in the brain ». These diseases cause swellings 
in the brain, swellings of the tonsils and uvula and diseases of 
the chest, e.g. phthisis. Many recipes are given, among others 
poppy-juice for haemoptysis. 

Asthma (rabw) is explained in accordance with THABIT’s 
opinion and that of GALEN as being a formation of mucus in the 
respiratory tract, combined with weakness of the muscles of the 
thorax. Long theoretical exposition of other causes. 

Hoarseness (buhha), pleurisy (dhdt al-janb) and pneumonia 
(dhat ar-ri’a). Description of the crisis after from four to four- 
teen days (Hippocr., De morbis acutis, GALEN De locis affectis) 
and of the treatment (GALEN, YOHANNA B. SaRABIYON). Pain in 
the chest (hazhaza) (23) often accompanies these diseases. 

Haemoptysis (nafth ad-damm) and expectoration (tanakhnukh 
wa-tanakhkhu') are sometimes difficult to distinguish from 
vomiting of blood. 

On voice, speech and their disturbances. Anatomical descrip- 
tion of the Nervus recurrens and of the organs of speech. Causes 
of hoarse voice, etc, and its treatment. 

On phthisis : « This disease occurs mostly in bodies which are 
from their original structure predisposed to develop it; they are 
those whose thoraxes are naturally narrow and whose shoulder- 
blades are prominent and destitute of flesh — which are called 
wing-shaped (mujannihtin) — whose necks are long and larynxes 
prominent.... This disease sometimes originates in pleurisy, 
pneumonia and swellings in the thorax, diaphragm and in the 
lungs. » A milkdiet is largely recommended except in the case 
of feverish patients where a barley-decoction is to be given. All 
fatigue is to be avoided by sufferers from consumption. 

On heart-diseases : They are characterised by palpitation, 
caused by repletion of the heart with blood or by swelling of 
the pericardium. If inflammatory, they cause sudden death. If 
the sweilings are thick, they provoke disturbance of the heart 
(ghuthda galbi) and dropsy of the pericardium (ruttiba muhtabasa 
fil-ghish@’ al-muhit bi’l-qalb). Among the remedies Cucurbita- 


(23) This word is missing in the glossary and in the European dictionaries. 
Lisdn al-’ Arab ed. Cairo VII, p. 200 says: hazz, hazdza, huzzdz or hazhaza 
is a cutting or rubbing pain in the heart or chest. 
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ceae predominate as diuretics and a wax-plaster called giriti 
(xnpwr7). 

Chapter 13 : Diseases of the Stomach. 

Introduction in the anatomy of the stomach, mostly according 
to GALEN; mention of the nerves near the cardia and the mus- 
cular tunics of the fundus. Prescriptions for indigestion caused 
by hot or cold temperament, in particular one composed by the 
Indian MANKA (who enjoyed a great reputation among the Arabs 
and was for some time physician in ordinary to the caliph HARON 
AR-RasHip). This prescription bears the name of the JAvIDANi 
composition and is composed of a great many drugs, mostly 
Indian, Chinese and Persian ones; it consisted originally of 199 
drugs which are enumerated in the Agrdbddhin (i.e. ypadidiov, 
a Syro-Arabic name for pharmacopoeia) of BapR aD-DiN aL- 
QaLANnisi (quotation in a note by Dr. G. Sosny). 

Enumeration of different symptoms : throbbing (khafagdn), 
flatulence (nufkha), hiccup (fawdq), canine appetite (shahwa 
kalbiyya, qattd), loss of appetite, nausea (tahwi‘), vomiting 
(qayy), eructations (jashd’), colics (maghas) and appetite for 
and eating of clay. Quoted are GALEN’s theories on the genesis 
and the treatment of severe vomiting (Meth. Med.). 

Chapter 14: On Colics (qaulanj, xnwdxy) and intestinal 

Worms (diddn). 

After a short anatomy of the intestines, description of four 
different kinds of colics. Many recipes, some of them quoted 
from HuNAIN B. IsHAQ. 

The symptoms of ileus (ildiis, eiAeds), stercoraceous vomiting 
due to intestinal obstruction (24), are well described. 

Among worms are mentioned tape-worms (hayydt) and 
« pumpkin-grains » (habb al-gar‘), probably the proglottides 
of taenia. THABIT explains their « spontaneous » generation in 
the intestines from putrified aliments. 

Chapter 15: Diarrhoea (ikhtilaf, is-hal) and dysentery (haida, 

sahj). 

Many recipes and diets, according to HUNAIN, IBN MASAWAIH 
and others. 


(24) The Greek word eideds is explained by the translation : « Lord, be merciful! » 
(rabb irham !). From this, I suppose, is derived the mediaeval expression Miserere 
applied to this disease. 
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Chapter 16: Diseases of the Liver and Spleen, Faundice, Dropsy, 
Diaphoretics, etc. 

Partly according to GALEN; prescriptions, among them one 
ascribed to TuryADHOQ (THEODOKOsS? THEODOTOS?), a practi- 
tioner of the early Islamic period (25). 

Jaundice (yaragdn) is considered by THABIT, in accordance 
with GALEN, as a protection of the body by a kind of crisis, par- 
ticularly for poisoned people. Discourse on the normal action 
of the gall. Jaundice accompanied by hepatitis, if observed in 
feverish diseases, is a dangerous symptom before the seventh 
day, a good one after the fourteenth (the crisis). Diagnosis of 
icteric urine; treatment mostly by laxatives. 

Dropsy (istisqgad’) is often caused by a disease of the liver; 
frothy expectoration is a symptom of bad prognosis. Different 
kinds : fleshy (/ahmi) dropsy in women accompanied by retention 
of the menses and diseases of the uterus; the tympanic form 
(tabli, pot-belly) had already been described by Hippocrates 
and GALEN. Treatment by diet, particularly fruits, and diuretics 
(one recipe according to YOsur as-SAHIR, a contemporary of 
HunaIN in the 1Xth century A.D.). This chapter concludes with 
a paragraph on diaphoretics. 

Chapter 17: On Diseases of the Kidneys, the Bladder, the male 

Genitals (madhdkir) and the Anus (mugd‘da). 

Generation of stones by condensing aliments (HIPPOCRATES, 
De aere, locis etc.), not only in the uropoietic system but also in 
the liver, caecum, colon and in the joints. Protection from stones 
by diet and diuresis. A superstitious remedy mentioned by 
GALEN is remembered : the wearing of iron rings and nails to 
prevent the formation of stones ! (26). 

There follows a section on polyuria (durir al-bawl) and reten- 
tion (asr) of the urine. Diabetes is designated as a variety of the 
first-named and considered as a disease of the kidneys. Stilli- 
cidium (tagtir) and haematuria (bawl ad-damm) are explained 


(25) He is said to have been physician to the great Umayyad statesman HajyAy 
B. YOsuF (661-714). He enjoyed the full confidence of this cruel and much 
feared vizier. InN Apf Usaipr‘a relates at some length anecdotes and sayings 
of TuryApHdg (I, p. 121-22, Lecxerc I, p. 82 foll). 

(26) The foregoing section is available to those who are interested in Graeco- 
Arabic pharmacopoeia in De Konino’s translation (Traité sur le calcul dans 
les reins et dans la vessie, Leyde 1896, pp. 79-91). 
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as being caused by weakness of the kidneys or a varicocele in one 
of them, pyoid urine (bawl al-midda) by ulcers in the uropoietic 
system. 

After a short discourse on swellings and tumours in the genital 
organs THABIT discusses the different kinds of hernia (gail, 
K7yAn), hydrocele (gailat al-md’) and aerocele (qgailat ar-rih) 
and at the end haemorrhage from the anus, haemorrhoids (bawd- 
sir), fistula (ndsir) and fissures. 

Many pages full of prescriptions complete this chapter. 

Chapter 18: On female Diseases and the Treatment of Obesity 

(simna). 

Atresia of the uterus (ikhtindg al-arhém), misplacements of 
the uterus and disturbances of the menses are discussed. Among 
the remedies the iepa (aydrij) of the famous Alexandrian Rurus 
and the Barmecid pastiles (qgurs, igrds al-Barmaki) are remar- 
kable; the latter were probably named after one of the members 
of the family of powerful viziers who lived in the second half of 
the VIIIth century at Baghdad; or it may have been prescribed 
for their harem by one of the court-physicians bearing the name 
of AL-Barmaki. 

A very important paragraph for Orientals is that on the causes 
of pregnancy and sterility. The doctrine of dry and wet tempers 
plays an important réle here. A very original proof of sterility 
is related : — a proof still in use in some Western and Oriental 
lands : — husband and wife have to urinate on young pumpkin 
or lettuce plants; if one of these becomes dry, it convicts the 
author of the sterility ! 

Tumours of the uterus (ryd’) (27) may provoke the same 
symptoms as pregnancy and lead to ascites. Difficult birth, mis- 
carriage, diseases of the teats, disturbances in lactation are men- 
tioned briefly and followed by many prescriptions. At the end 
a paragraph on obesity in women likewise consists chiefly of 
descriptions of numerous pharmaceutic compounds. 

Chapter 19 : On Gout (nigris) and Sciatica (‘irq an-nisd’). 

Gout is caused by excess in eating and drinking, inadequate 
food, sexual excesses and lack of exercise. All these cause the 
flowing of residues (fadaldt, wepitrwpara) into the joints of the 





(27) Not to be found in the dictionaries. 
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hands and feet. The treatment consists correspondingly of vege- 
table diet, exercise and an enormous amount of « cleansing » 
remedies. Sciatica is caused by the flow of residues into the sciatic 
nerves. Local and general treatment. 

Chapter 20: On Diseases of the Hands and Feet. 

Dracunculus (‘irg madini, i.e. Medina-worm, known to-day 
as Guinea-worm) is well described : « This disease occurs mostly 
in hot and sunburnt lands.... it appears mostly on the legs. When 
it appears on a limb, the latter first becomes hot and inflamed; 
then a spot becomes inflated (swollen), and the worm begins 
to come out ». Treatment by diet and remedies. « When it appears, 
it must be wound onto a tube of lead, as gently as possible. You 
must take care not to cut it, as it would stick (to the skin) and 
come out at another place..... » 

The chief diseases of the nails are onychia (déhis) ; splitting 
up of the nails (isndn al-fdr, i.e. « teeth of mice »); fissures of the 
heels (shigdq al-‘agib), blisters (atraéf) in the hollow of the sole 
(khasr ), swellings caused by stumbling (‘athra), warts (tha’dlil), 
callosities (‘ugad) and corns (qurtin) are described as diseases 
of the feet. Treatment with lotions and salves. 

Chapter 21 : General Diseases of the Skin. 

Description and causes, according to GALEN (De locis affectis ), 
of itch (hikka, dpa), scab (jarab) and erysipelas (Syriac : mdsh- 
ard, Arabic : humra). Treatment of moist ulcers (gurih), boils 
(damdémil) and abscesses (khurdjdt) according to HIPPOCRATES; 
causes and treatment of small and large blotches (shard) and 
the prickly heat (hasaf) of hot lands. 

Chapter 22: On Tumours, Swellings (awrdm) and Scalds 
(hirq). 

Long quotations from GALEN on tumours and swellings, partly 
following his Ad Glauconem, Meth. Med. Oedema (oidnpa), 
scirrhus (oxippos; for both only Greek names), cancer (saratdn, 
xapkivos), scrofula (khinzir), hard tumours (sal, yayyAiov, proba- 
bly fibroma), cystic tumours (dubaildt), viz. tallow-cysts (dubaila 
shahmiyya, oredtwpa), honeycomb-cysts (d.‘asaliyya, peAucnpis) and 
pultaceous cysts (d. asidiyya, aépwya) and burns are explained 
and many remedies are mentioned. 

Chapter 23 : On Leprosy (judhdm, bahaq) and Vitiligo (baras). 

The description of these diseases is not altogether clear; the 
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mutilating form of leprosy is mentioned. The Arabic judhdm 
corresponds to the Greek Aézpa, white and black bahag to Greek 
aAgés (a mild leprosy or a kind of tinea?), baras to Greek Acevxn. 
Etiology and therapy are described in accordance with GALEN 
(Ad Glaucon). 

Chapter 24 : On Wounds and Contusions. 

Wounds in the head (shiydj), ecchymosis (qadhaf damm), 
and remedies to remove points of arrows (zajj) and thorns 
(shawk). Only remedies, mostly salves and plasters. 

Chapter 25 : On Poisons (sumiim). 

Discourse on the different kinds of poisons: i> the bite of men 
and mad dogs; ii> that of snakes and adders; iii) stings of yellow 
(jaradrét) and black scorpions (‘agrab), of hornets (zunbir ) 
and the mygale-spider (ruthaild) ; iv) poisons which kill if used 
externally in very small doses, such as aconite (bish) and certain 
cobwebs ( ?halhal) ; v> such as act by their smell, as, e.g. a certain 
kind of nard; vi> such as act when taken through the mouth; 
among these are mentioned parts of the nard « called isrig, and 
their Arabic name is corns of nard (quriin as-sinbil) ; they resemble 
the Cambodjian aloes-wood (‘tid Qamdri) » (28). 

Another strong poison is a mineral substance like coral (dussadh, 
Persian word), another one kaldkiit (29) resembling the bulb of 
cyperus (si‘d). vii) Poisons which act by decomposing the tissues 
of the human body; such are helleborus (kharbag), Spanish 
flies (dhardrih) (30) and the marine hare (arnab bahri) (31). 

There follows a paragraph on the composition of poisons 
(mercury, ammoniac, belladonna, etc.), and then the description 
of the symptoms and treatment of the different kinds of poisonous 
bites and stings. Additions to the aforementioned are stings of the 
« vulturine louse » (Arabic : gamlat an-nisr, Syriac : taimiikhd) (32), 


(28) Isriqg may be derived from Greek ovjpixov, silk, or from Syriac sirg@ hook. 
Qamér or Khmér is the old name for Cambodja. 

(29) This word is probably Persian; I was not able to find out its significance. 

(30) In the printed text erroneously dardrij, i.e. heath-cock or francolin. 

(31) Known to Dioscurtpes and GALEN as Aaywds Gaddcows; it is Aplysia 
depilans L., a harmless marine snail which was believed in ancient times and in 
the middle-ages to be poisonous, and to provoke the falling-out of the hair and 
hemorrhagic decomposition of the kidneys and liver. 

(32) There is no mention of it in any of the pharmacological and zoloogical 
works of the Arabs. Ap-Damiri (XIVth century) only mentions a kind of small 
« winged lice », resembling small ticks; identification is still not possible. 
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and the bite of the mad wolf which is more dangerous than that 
of mad dogs. 

In the following section THABIT discusses at some length the 
ways of counteracting poisons that have been drunk; he mentions 
cantharides (dhardrih), litharge (murddsanj), arsenic (zarnikh), 
used as ratsbane and depilatory niira), belladonna (/uffah, i.e. 
mandragora-fruits), hyoscyamus (banj), oleander (difla) (33), 
aromatics (‘itr) and mushrooms (kamdéh) which cause suffo- 
cation; then a dry theriac (tirydg, @npiaxy) for all kinds of poi- 
sons, and remedies to drive away venomous insects (hawdmm ) 
from rooms and houses; some of them are minerals, such as 
sulphur (kibrit), others resins (pitch, zift riimi) or vegetables 
(bddhdward, i.e. dxavOa evKy of DioscuripeEs, a kind of thistle). 

Chapter 26: On Fevers, Small-pox, Measles and Unconscious- 
ness (fainting with or without Fever). 

This is the longest chapter of all; its contents are partly taken 
from the ancient authors, partly they are of later date; Greek 
terms abound in it. 

First GALEN’s Meth. Medendi is quoted on fevers in general. 
Simple fevers are the ephemeral fever (hummd yawm), hectic 
fever (A. digg), putrid fever (h.‘afan) which all have from three 
to ten subdivisions; tertian, quartan, phlegmatic and other fevers 
which are discussed in the following section. Of compound or 
complicated fevers more than thirty different varieties exist. 

There follows a discussion of the causes and treatment of the 
different fevers. Hectic fever (hummd digq) (34) may become 
chronic and lead to marasmus (dhubil). Tertian ague (h. ghibb) 
may be « complete », i.e. have an interval of 24 to 30 hours, or 
« incomplete » (vd@0s rpiraios) with an interval of 12 hours. 
Phrenitis (sirsdm) is accompanied by continuous fever, headache, 
redness of the eyes, dryness and roughness of the tongue and 
numbness. « Cold phrenitis » or AjPapyos muperdés is not feverish 
but is accompanied by continuous yawning (tathd’ub) and loss 
of memory (nasaydn). Caustic fever (hummd muhriga, xadcos 7.) is 
an increased tertian ; continuous fever (h. mutbiga, avvoxos muperds) 
is subdivided into three varieties. Quartan ague (h. rib‘) makes 


(33) The leaves of Nerium Oleander L. contain three different poisonous gly- 
cosids whose action on the heart is similar to that of digitalis. 
(34) In the text copyist’s blunder agfifiis for éxrucds. 
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an attack of twenty-four hours and an interval of forty-eight 
hours duration. Mucous intermittent fever (4.nd’iba balghamiyya, 
ouvexns pAeyparixos 7.) (35) is explained according to GALEN 
also semitertian ague (h.shatr al-ghibb, 7utpitaios 7.), the Greek 
name of which is formed by analogy with zuiovos (mule) (36). 
Fevers following swellings are putrid, when the putrefied blood 
from the affected limb reaches the heart. 

Then follow paragraphs on crisis, pulse and urine according 
to GALEN. 

The most important section of thi. chapter is that on small-pox 
and measles (jadari, hasba), since it seems to be prior to the 
famous classical description by RHAzEs. Small-pox was unknown 
to the great Greek physicians and was probably first described 
by late Hellenistic or Syriac authors (37). Therefore I give a 
literal translation of the first half of this paragraph : 

« Small-pox and Measles : The symptoms of these two diseases 
are an acute and continuous fever with fullness of the pulse, puf- 
finess of the face, the temples and the jugular veins, roughness 
in the throat, a sweet taste in the mouth, lachrymation, discharge 
from the nose and severe aching in the joints and in the back. 
The malignant kinds of small-pox are the black, the green, the 
violet and next to these the yellow, and then the whitish livid 
(kind of eruption) which sometimes spreads and merges. The 
favourable kind is the red and round one, particularly when it 
appears on the third day and with diminution of the fever ». The 
treatment is general, for the fever, and local, particularly for the 
eyes, to protect them from the danger of eruptions on the cornea. 

The chapter concludes with a discourse on fevers with uncon- 
sciousness (hummayéat ghashityya) and unconsciousness in general, 
following GALEN’s Ad Glauconem. 

Chapter 27: On Plague (wabd’) and the local and climatic 

Conditions which provoke it. 
Following GALEN De diff. febrium. Distinction between deadly 


(35) The Arabic word balgham is a mutilation of the Greek ¢Aéyya. In the 
text is another title for this paragraph: Fi duriir al-‘izz. This is perhaps a 
copyist’s blunder for duriir adh-dhanin (flow of mucus) or a similar name. 

(36) The Greek words are completely defaced in the text. 

(37) Perhaps by the priest and archiater AHRON of Alexandria. (See G.SARTON’s 
Introduction to the History of Science, vol. 1, p. 479). 
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pandemic (mawtdn), epidemic (wdfida) and endemic (baladiyya) 
diseases. Diet and remedies for prophylaxis. 

Chapter 28 : On Fractures (kasr), Luxations (khal‘), Distor- 

tions (sagatadt) Dislocations (wuthd) etc. 

General and pain-soothing treatment; emollients for sclerosis 
(salaba) and callus (dashbadh ) (38) after distortions and fractures. 

Chapter 29: On Milk, Whey (md’al-jubn), sour Milk (laban 

labin ) etc. 

Milk as a diet and remedy, its kinds and examination. Prepa- 
ration of remedies with milk. Partly according to GALEN’s De 
sanitate tuenda. 

Chapter 30 : On Wine (nabidh) its Use and Abuse. 

Discussion of its qualities, kinds, utility, etc. Mostly according 
to GALEN (De temperamentis, De sanit. tuenda, Methodus medendi, 
De alimentorum facultatibus), with quotations from HiIPPpocra- 
TES’ De diaeta acutorum. Treatment of effects of intoxication 
(khumdr ). Appendix on water and its qualities. 

Chapter 31 : On sexual Intercourse (bah). 

Causes and treatment of concupiscence and debility. The great 
number of prescriptions proves the importance of this theme 
for Oriental patients. The chapter and the whole book conclude 
with a paragraph on the treatment of pollutions (imdhd’) and 
with a contraceptional measure advised by the famous Arabic 
practitioner AL-HARITH B. KALADA, a contemporary of the prophet 
MUHAMMAD. 


Surgical diseases are mentioned in several chapters of the 
Treasure Book, but their treatment is purely medicinal. THABIT 
B. QURRA was a physician, and it is probable that in his time sur- 
gical treatment was mostly in the hands of low-class surgeons, 
bone-setters and barbers. The only class of medical men who 
enjoyed universal respect, although they performed operations, 
were the oculists (kahhdliin). All the world-famed Arabic physi- 
cians, such as RHAzEs, AVICENNA, AVERRHOES, AVENZOAR and 
MAIMONIDES abstained from surgical activity; the only exception 
seems to have been ABULCASIS. 

I regret that lack of space prevents me from dealing with the 


(38) This term is missing from the dictionaries; it may be derived from Persian 
dushbil or dashbil, i.e. a callosity or scropula in the flesh. 
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most interesting pharmacopoeia of the Dhakhira. Many rare 
drugs are mentioned with their Greek, Persian and sometimes 
Syriac names; several unknown compound preparations deserve 
investigation. (See H. LEHMANN’s analysis mentioned in note 4). 

In any case, scholars who intend to study the development of 
Greco-Arabic medicine will have to take into consideration the 
Book of Treasure on Medicine as being one of the earliest Arabic 
medical books composed by, or in the school of, THABIT IBN 
Qurra, one of the most eminent scientists of the Islamic world. 


Max MEYERHOF 


Cairo. 
GLOSSARY OF ARABIC MEDICAL TERMS 
(Entries refer to Numbers of Chapters). 

dbilibsivd, epilepsy 7  dhardrih (sing. dhurrah, dhirrih etc.) 
‘adasiyat, pimples 4 Spanish flies, cantharides 25 
‘alaq, leeches 11 dhét al-janb, pleurisy 12 
‘agrab, black scorpion 25 dhdt ar-ri’a, pneumonia 12 
arnab bahri, Aplysia (marine snail) 25  dhubil, marasmus 26 
‘ashd, nightblindness 8 § difla, oleander 25 
asr al-bawl, retention of urine 17 dubaila, cystic tumour 22 
‘athra, swelling of the feet 20.3 d._ ‘asaliyya, honeycomb-cyst 22 
atraf (sing. taraf), blisters 20d. asidiyya, pultaceous cyst 22 
dydrij, hiera (purgative) 1,18  d. shahmiyya, tallow-cyst 22 
bah, sexual intercourse 31 duriir al-bawl, polyuria 17 
bddhaward, acantha-thistle 25 | falij, palsy, hemiplegia 6 
bahagq, \epra 23 | fawdq, hiccup 13 
bakhr, ozaena 1, 11 | gharab, lachrymal fistula 8 
banj, hyoscyamus 25 ghariq, drowned II 
baras, white lepra, vitiligo 23 | al-ghishd’ al-muhit bi’l-qalb, peri- 
bawdsir, hemorrhoids 17 cardium 12 

» » in the nose 10 | ghuthd qalbi, cardial disease 12 
bawl ad-damm, haematuria 17 habbd al-qar‘, taenia (proglott.) 14 
bawl al-midda, pyoid urine 17 | hadab, humpbackedness 6 
baydd, leucoma (of the cornea) 8 | hadash, scratches 4 
bish, aconite 25 | haida, dysentery 15 
buhha, hoarseness 12 | halhal, cobweb (?) 25 
bussadh, (Persian) coral 25 hasaf, prickly heat 21 
da’ al-hayya, exfoliation of the skin 3 | hasba, measles 26 
da’ ath-tha‘lab, alopecy 3 | hawadmm, venomous insects 25 
daéhis, onychia 20 §©hayydt, tape-worms 14 
damémil (sing. dummal), boils 21 | hazdz, lichen 3 
dashbadh (Persian dashbil?), callus 28 | hazhaza, pain in the chest 12 
diddn (sing. dad), intestinal worms 14 | hikka, itch 21 
diqq, consumption 1 | hirqg, burns and scalds 22 
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humm4 ‘afan, putrid fever 26 
hummé diqq, hectic fever 26 
h. ghashiiyya, fever with uncons- 
ciousness 26 
hummd4 ghibb, tertian fever 26 
hummd muhriqa, caustic fever 26 


hummdé mutbiqa, continuous fever 26 
h. n@iba balghamiyya, intermittent 


mucous fever 26 
humm4 yawm, ephemeral fever 26 
h. shatr al-gihbb, semitertian fever 26 
humra, erysipelas 21 
ibtal ash-shamm, disappearance of 

the sense of smell 10 
ikhtilaf, diarrhoea 15 
ikhtindg al-arhdm, atresia of the uterus 

18 
ildis, ileus 14 
imdhd’, pollutions 31 
intithdr al-ashfdr, i. al-hudub, falling 

out of the evelashes 8 
‘irg an-nisd’, sciatica 19 
‘irg madini, Guinea-worm 20 
ishél, diarrhoea 15 
isndn al-far, splitting up of nails 20 
isriqg, see quriin as-sinbil 25 
istisqa@’, dropsy 16 
istisqga@’ lahmi, fleshy dropsy 16 
istisqa@’ tabli, pot-belly 16 
‘itr aromatics 25 
jadari, smallpox 26 
jarab, scab 21 
jarab (al-ajfadn), trachoma 8 
jardra, yellow scorpion 25 
jasha’, eructations 13 
judhdam, \epra 23 
juhaiz, exophthalmus 8 
kdébis, nightmare 7 
kalaf, xanthelasma 4 
kamd’a (sing. kam’’, mushroom 25 
kasr, fracture 28 
khadar, numbness 6 
hkafagan al-mi‘da, throbbing of the 

stomach 13 
khal‘, luxation 28 
kharbaq, helleborus 25 
khasr, sole 20 
khawdniq, croup, diphtheria II 
khayalan, marks on the face 4 


khumdr, remains of intoxication 30 
khurdj, abcess 21 











khinzir, scrofula 
kibrit, sulphur 

laban, milk 

laban labin, sour milk 


laqt, peritomy of corneal pannus 


laqwa, facial paralysis 
luffah, mandragora-fruits 
luththa, gums 

md’, cataract 

ma’ al-jubn, whey 
madhdékir, male genitals 
maghas, colics 
mdlankhiliva, melancholy 
marad baladi, endemic disease 
marad wafid, epidemic 
mdsharad, see humra 
mawtdn, pandemic 

muga‘da, anus 

murddsanj, litharge 

nabidh, wine 

nafth ad-damm, haemoptysis 
namsh, freckles 

nasayan, loss of memory 
ndsir, fistula 


natw, proptosis (of the eyeball) 


nazla, catarrh 

nigris, gout 

nufkha, flatulence 

niira, depilatory 

qadhaf damm, ecchymosis 
gail, hernia 

qailat al-md’, hydrocele 
qailat ar-rih, aerocele 
gamil, lice 

gamlat an-nisr, vulturine louse 
qattd, canine appetite 


qawdbi (sing. giibd), eczema of the 


head, tetter 
qgawlanj, colics 
qgayy, vomiting 
qld‘, glanders 
gimqdm, crabs 
girtti, wax-plaster 
qurth, ulcers 


quriin, corns (on the feet) 


quriin as-sinbil, poisonous parts of 


the nard 
rabw, asthma 
ramad, ophthalmia 
rijdé’, tumours (of uterus) 
ri‘sha, tremor 


25 
12 
8 
18 
6 
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riyGh al-afrasa, spondylitis 

ru‘Gf, bleeding at the nose 

ruthaild, mygale-spider 

sabal, pannus of the cornea 

sadad, syncope 

sa‘fa, excoriation 

sahj, dysentery 

sakta, apoplexy 

sal‘, hard tumour (fibroma ?) 

sal‘, baldness 

saldba, sclerosis 

sagta, distortion 

sar‘, falling sickness, epileptic con- 
vulsions 

saratdn, cancer 

sayaldn, fluxion 

sayalan al-midda min al-adhn, 
otorrhoea 

shahwa kalbiyya, canine appetite 

shaqiga, hemicrania 

shard, blotch 

sha‘r mungalab, trichiasis of lids 

shijaj (sing. shajja), wounds in the 
head 

shiqdq, fissure 

sh. al-‘agib, fissure of the heel 

sh. ash-shiffa, fissure of the lip 

shikrdn, hemlock 

sibdn, nits 

si‘d, bulb of cyperus 

sill, phthisis 


simna, obesity 18 
sirsdm, phrenitis 26 
su‘Al, cough 12 
subat, lethargy 7 
subat sahari, lethargy with insomnia 7 
suldq, ulcerous blepharitis 8 
sugtt al-lahah, falling off of the uvula 11 
tahwi‘, nausea (also tahawwu') 13 
tanakhkhu‘, expectoration 12 
tanakhnukh, expectoration 12 
tagtir al-bawl, stillicidium 17 
tarash, deafness 9 
tashannuj, spasm 6 
tatha’ub, (continuous) yawning 26 
tha’lil, plur. tha’dlil, wart 4, 20 
tirydq, theriac 25 
‘tid Qamdri, Cambodjian aloes-wood 25 
‘ugad, callosities 20 
waba’, epidemic, plague 27 


| waram (plur. awrdm), tumour, swelling 


22 
wuthd, dislocation 28 
yaragan, jaundice 16 
Zafara, pterygium 8 
zarnikh, arsenic 25 
zift (riimi), (Greek) pitch 25 
zukdm, coryza 12 
zulmat al-basar, dimness of sight, 

amblyopia 

sunbir, hornet 25 











El Libro de Las Cruces 


Una obra astrolégica que Don Alfonso X, rey de Espaiia, 
mando traducir del arabe. 


A.Fronso X, rey de Castilla, denominado el Sabio, fué elevado 
al trono en el alo 1252, por muerte de su padre el rey Fernando III 
el Santo, y duré su reinado hasta el afio 1284. 

Sin abandonar las cuestiones de gobierno ni sus pretendidos 
derechos a otros reinos se consagré con magno esfuerzo al cultivo 
de las Ciencias y de la Literatura. 

Eruditos investigadores han estudiado la biografia de ALFONSO X 
y las obras importantes que compuso o mand6é componer a los 
sabios que tuvo bajo su proteccién. En todas estas obras intervino 
el rey muy directamente. 

Bien conocidas son sus recopilaciones histéricas, tanto la « Crénica 
de Espafia» como la « Grande y General Historia», su inmenso 
tratado sobre legislacién titulado « Las Partidas », su maravilloso 
cancionero conocido por « Las Cantigas de Santa Maria », sus 
« Libros del saber de Astronomia » traducidos por sus astronomos, 
pero revisados y corregidos por el rey en la redaccién, y final- 
mente el « Libro del ajedrez » y el « Lapidario ». Este ultimo 
hace sospechar que el rey ALFONSO X no era ajeno a las falsas 
creencias de la influencia de los astros y de los talismanes y 
amuletos. 

A todas estas obras debe afiadirse una, poco conocida, titulada 
« Libro de las cruces », que existe manuscrita en la Biblioteca 
Nacional de Madrid — manuscrito n° 9294 —. Es un precioso 
cédice en pergamino, de 201 folios, letra gética francesa del 
siglo XIII, que ha pasado inadvertido para muchos porque en 
el catalogo no figura como de ALFONSO X sino como de OVEIDALA. 
En efecto, el autor del libro original mandado traducir por AL- 
FONSO X es un astrdélogo arabe llamado OvEIDALA (UBAIDALLAH, 
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segun la transcripcién inglesa), del que no he podido conseguir 
ninguna noticia biografica. 

El « Libro de las cruces » es el primer libro de Astrologia escrito 
en castellano y tiene el dato curioso de ser uno de los pocos en 
que ALFonso X se titula rey de Espafia, en vez de rey de Castilla, 
Leén, Toledo, etc. Bien es verdad que el libro esta fechado en 
1259, precisamente en el mismo afio en que por haber querido 
llamarse «emperador de Espafia» provocé la airada protesta de 
su suegro el rey de Aragén DON JAIME EL CONQUISTADOR. 

El esmero con que todo el cédice esta escrito y la perfeccion 
caligrafica de las iniciales adornadas, dan un aspecto regio al 
manuscrito. 

En cuanto al contenido del libro interesa llamar la atencién 
acerca de dos extremos muy importantes. El primero es que, 
segiin consta en el explicit, lo tradujeron JEHUDA FY DE MOssE 
y JoHaNn Daspa, es decir, dos de los astrénomos que colaboran 
en los « Libros del saber de Astronomia » y en las « Tablas alfon- 
sies ». El segundo es que confirma la sospecha de que la supers- 
ticién por la Astrologia estaba muy arraigada en el rey ALFONSO 
y que todo su interés por la Astronomia teérica y por la formacién 
de tablas astronémicas llevaba el oculto deseo de ajustar los actos 
de su vida a la influencia de los astros. 

A todas las consideraciones anteriores, que tanto valor dan 
a esta obra, atin debe afiadirse la circunstancia de actualidad, 
pues desde hace varios afios pretenden algunos despertar la aficién 
a la Astrologia judiciaria, y en este sentido el « Libro de las cruces » 
es uno de los mas utiles para poner de relieve el absurdo de toda 
clase de presagios astroldgicos. 

Desde las primeras paginas de este libro se advierte que el 
autor supone conocidas en el lector las nociones fundamentales 
de la Astrologia judiciaria. Pero téngase en cuenta que en el « Libro 
de las cruces » se ve el propdsito de presentar los casos que mas 
pueden interesar a un rey. 

Es norma sabida que, para formar los juicios astroldgicos, 
se comienza por levantar el hordscopo, es decir, por hacer una 
figura o representacién grafica de la posiciédn de los signos del 
Zodiaco, de los planetas, del Sol y de la Luna y de la Cabeza 
y Cola del Dragén en un momento determinado, ya sea el naci- 
miento de una persona, la declaracién de una guerra, el comienzo 
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de un pleito, el momento de emprender un viaje, el principio 
del afio, etc. La representacién de los horéscopos es actualmente 
un anillo circular con las doce divisiones correspondientes a los 
signos del Zodiaco, en la que los arcos de cada divisién representan 
la projeccién de los arcos de la Ecliptica sobre el circulo ecuatorial. 
Durante los siglos XIV, XV y XVI se generalizé extraordina- 
riamente el hordscopo construido sobre un cuadrado, que 
contenia doce triangulos representativos de los signos o 
«casas » del Zodiaco. Las figuras que utiliza el « Libro de las 
cruces » para la formacién de los hordéscopos responden a un 
método mas primitivo, que consiste en un circulo dividido en 
seis sectores iguales mediante seis radios diametralmente opuestos ; 
los seis sectores, llamados dngulos, y los seis radios, llamados 
estacas, se corresponden con las doce casas o signos del Zodiaco. 
Los seis radios forman tres didmetros que se cruzan en el centro 
de la figura y por esto se denomina el libro en cuestidn « Libro 
de las cruces ». 

En la Biblioteca de la Real Academia de la Historia, de Madrid, 
existe un breve manuscrito, titulado « Libro de las tres cruces » 
que es un resumen mal hecho de algunos de los capitulos del 
libro original que vamos a dar a conocer en este trabajo. 

En el primer folio, con letra muy posterior, se lee: 

« Libro de las cruzes || Que ficieron los sabios antigos || y que 
esplano Oveydalla el savio || e favlo en las constelaciones de las || 
reboluciones de los Plane || tas || que hallo y mando trasladar || 
de Aravigo en caste || llano || El mui noble Rey Don Alonso || hijo 
del muy noble Rey Don || fernando y de la muy || noble Reyna 
D® || Beatriz. » 

El libro da comienzo con un prélogo, que contiene algunos 
datos de interés, y a continuacién inserta el indice de los capitulos 
en que se divide el libro. 

Vamos a publicar aqui una copia fiel del prologo y del indice 
aunque después no hagamos mas que resumir el contenido de 
este Libro de las cruces. 

«Esto es el prologo del libro de las cruzes. Assi como dixo 
tholomeu en el almageste non morro el qui abivo la sciencia et 
el saber ny fue sobre el qui fue dado a entendemiento. Onde en 
quanto el angel es mas alto et mas noble que el homne por su 
grand entendemiento et por su grand saber que dyos li dyo. 
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Assi el ombre en qui dyos quiso posar seso et entendemiento 
es mas alto et mas noble entre todos los homnes. Onde nostro 
sennor el muy noble Rey don Alfonso Rey despanna fyjo del 
muy noble Rey don ferrando et de la muy noble reyna dona 
beatriz en qui dyos puso seso et entendemiento et saber sobre 
todos los principes de su tyempo leyendo por diversos libros 
de sabios por alumbramyento que ovo de la gracia de dyos de 
quien vienen todos los bienes siempre se esforgo de alumbrar 
et de abivar los saberes que eran perdidos al tyempo que dyos 
lo mando regnar en la tierra. Et porque el leyera et cada un sabio 
lo affirma el dicho de aristotil que dize que los cue[r]pos de yuso 
que son los terrenales se mantenen et se goviernan por los move- 
mentos de los corpos de suso que son los celestiales por voluntad 
de dyos. Entendio et connocio que la sciencia et el saber en connocer 
las significaciones destos corpos celestiales sobredichos sobre 
los corpos terrenales era muy necessaria a los homnes. Onde este 
nostro sennor sobredicho que tantos et diversos dichos de sabios 
viera leyendo que dos cosas son en el mundo que mientre son 
escondidas non prestan nada. Et es la una seso encerrado que 
non se amostra. Et la otra thesoro escondido en tierra. Et semeiando 
a Salamon en buscar y espaladinar los saberes doliendose de 
la perdida et la mengua que avian los ladinos en las sciencias 
de las significaciones sobredichas fallo el libro de las cruzes que 
fizieron los sabios antigos que esplano oveydalla el Sabio et favlo 
en las costellaciones de las revoluciones de las planetas et de sus 
ayuntamentos de lo que significan en los compecamentos de los 
regnos et de los sennorios et de los accacementos del ayre grandes 
et generales. Et esto segund los ayuntamentos et las opposiciones 
et los otros catamientos de las quatro planetas de suso mayorment 
que son Saturno Jupiter mare et el Sol et mandolo transladar 
de aravigo en lenguage castellano et transladolo hyuhda fy de 
mosse alchoen mosca su alfaquim et su merged. Et porque este 
libro en el aravigo non era capitulado mandolo capitular et poner 
los capitulos en compecgamento del libro segont es uso de lo fazer 
en todos los libros por fallar mas ayna et mas ligero las razones 
et los iud[i]zios que son en el libro. Et esto fizolo maestre Johan 
a su servicio. Et compiegan aqui los capitulos et a en este libro 
LXV capitulos. 

El capitulo primero fabla en las reglas et en los dichos generales 
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et en algunos vocables proprios deste libro et exemplo dello. 

El capitulo segundo fabla en la differencia de las yentes segund 
de las diversidades de sus morangas por diversas partidas de la 
tierra. 

El capitulo tercero fabla en la particion de los signos por los 
poblos segund sus triplicitades et de cuemo las equationes de 
las planetas en sus coniunctiones et en sus oppositiones deven 
seer fechas con todos los movementos del cielo. 

El capitulo quarto fabla en la esposicion de los dichos generales 
de los iudizios et son cinquo vocables apartados de que estos 
sabios usavan que son quadrantes quemantes encerrados erechos 
et iazientes. 

El capitulo quinto fabla en las costellaciones que significan 
sequia et fambre et pedrisco et karistia et la[n]gostas et fazen 
en esto VIII cruzes diversas. 

El capitulo sexto fabla en las terminaciones de los tiempos 
quando accaeceran las significaciones de los accidentes sobre- 
dichos. Et este capitulo es partido en dos maneras. La una es 
segund que qualquier de las dos planetas de las quatro sobredi[chas] 
son ayuntadas en una casa et qualquier de las otras dos es en 
quadradura de las dos ayuntadas. Et la otra manera es segund 
que qualquier de las dos planetas de las quatro sobredichas son 
oppositas de las dos ayuntadas et la otra de las dos es en quadra- 
dura de las otras et a en cada una manera dozientas et ocheynta 
et ocho figuras andando cada una por las XII casas en tres ordenes. 

El capitulo septimo fabla en las faziendas de los Reyes et de 
sus adversarios et sus enemigos et en pleyto de matangas et de 
ven¢gementos los unos a los otros et en las costellaciones que 
significan pazes entre ellos et contiene en sy X capitulos de diversas 
costellaciones et en este fabla soltament de los Reyes et de sus 
enemigos non parando myentes en al. 

El capitulo VIII° fabla en las costellaciones de los accaecementos 
que acaecen entre los Reyes et los sus enemigos acercandose 
unos a otros en sus villas de lo que lis accaece et de bienandanga 
o de malandanga de muerte o de presion o de paz. Et en este ca- 
pitulo para mientes al bien et al mal que accaece a los Reyes et 
a sus enemigos segund sus villas et sus tierras por acometerse 
los unos a los otros en ellas. Et en este capitulo a IX capitulos 
desta razon. 
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El capitulo IX° fabla en las costellaciones de los accaecementos 
que accaecen entre las yentes unas con otras et desto ay VIII ca- 
pitulos. 

El capitulo X° fabla en las costellaciones que significan los 
grandes accaecementos que accaecen a los Reyes et en mengua- 
mento de sus regnos et en levantamento de las sus mismas yentes 
contra ellos et compiegan y las costellaciones que estos sabios 
nombran quemantes. 

El capitulo undecimo fabla en esposicion et en determenar 
el movemento de la ochava espera et que todos los iudicios deben 
seer fechos por ello. 

El capitulo dozeno fabla en los iudicios de la cabega quando 
accaecen figuras quemantes que significa de los accidentes del 
ayre. 

El capitulo trezeno fabla en los iudicios del Sol quando significan 
muerte de Reyes et destruyemiento de richos hombres et en 
termenar los tiempos quando accaecen los dannos o la bienandanga. 

El capitulo XIII° fabla en las costellaciones que nombran 
quadrantes que significan fuertes lides et grandes dannos. 

El capitulo XV° fabla de las costellaciones que nombran que- 
mantes cerradas que significan fuertes accaecemientos en cercar 
villas et en lides. 

El capitulo XVI° fabla en las costellaciones que nombran 
quemantes abiertas que significan muerte de Rey en su cabo et 
pocas matangas et dellas folgura et bienandanga. 

El capitulo XVII° fabla en otra manera de las quemantes cerra- 
das que significan muchas occasiones et epidimias et mortandad 
de yente et sanna de reyes contra sus vasallos et sus aportellados. 

El capitulo XVIII° fabla en los iudicios de las coniunctiones 
de las tres planetas que son Saturno Jupiter et Mares. 

El capitulo XIX° fabla en los iudicios de las planetas oppositas. 

El capitulo XX fabla en la costellacion que significa matanga 
de rey con enganno et traicion. 

El capitulo XXI° fabla apartadament en la opposicion de Jupiter 
et de Saturno et en determenar la bona significacion de la mala. 

El capitulo XXII° fabla en las costellaciones de las quadraduras 
del Sol con mars quales son bonas et quales malas. 

El capitulo XXIII° fabla de las quemantes et es de muyt fuertes 
et de viriguadas significaciones et ciertas. 























EL LIBRO DE LAS CRUCES 83 


El capitulo XXIIII° fabla en las costellaciones que significan 
Karistia en viandas. 

El capitulo XXV° fabla en las costellaciones que significan 
rafegia et habondancia de pan et de las otras viandas et es partido 
en dos maneras. 

El capitulo XXVI° fabla en saber el precio del pan en cada 
mes. 

El capitulo XXVII° fabla en conocer la fortuna et la infortuna 
de los signos. 

El capitulo XXVIII° fabla en las costellaciones que significan 
muchas lluvias et pocas et en gran sequia. 

El capitulo XX VIIII° fabla en los grandes accaecimentos de los 
Reyes et de sus vasallos qual accaegen de partes de sus enemigos 
et en los dannos de sus villas et desto hay tres capitulos. 

El capitulo XX X° fabla en saber en quales terras o en quales 
regnados accaeceran los accidentes sobredichos. 

El capitulo XXXI° fabla del enfermo quando sanara et del 
preso quando saldra et del que a miedo quando sera fuera del 
miedo et del hombre pobre quando enrequicera et el richo quando 
se fara pobre et de algun hombre quando morra et de algun hombre 
quando vencera sus enemigos et en conocer quales signos son 
amigos et quales enemigos et en saber que sera de la baraia que 
accaece entre el varon et su mujer et en saber de dos hombres 
que varaiaron qual vengera. 

El capitulo XX XII° fabla en las elecciones de las costellaciones 
en que hombre gana en carreras et meiora su fazienda. 

El capitulo XX XIII° fabla en saber el tiempo en que el hombre 
a de seer preso a quien la costellacion significo que seria preso. 

El capitulo XXXIIII° fabla de saber el tiempo en que saldra 
el preso de la preson a quien significo la costellacion que abia 
de sallir. 

El capitulo XXXV° fabla en saber de algun ombre si a de 
subir a dignidad o a alguna alteza et quando sera aquel tiempo. 

El capitulo XX XVI° fabla en saber de algun prelado o de algun 
ensennorado o aportellado que a de seer despuesto daquella su 
dignidad et quando sera aquel tiempo et en termenar si sera 
por fechos que fizo despuesto o por accusaciones de todo et desto 
ay tres maneras de costellaciones que van por las XII casas. 

El capitulo XXXVII° fabla en saber la fin de las guerras et 
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de las.lides que son entre los sallidos de tierra et entre el rey et 
qui vencera. 

El capitulo XXXVIII° fabla en saber de algun hombre quando 
casara. 

El capitulo XXXVIIII° fabla en iudgar la demanda por batalla 
© varaia que accaecio entre dos qual venc[e]ra et en saber el tiempo 
del venger. Et en dar eleccion por alidiar. Et por a andar en caval- 
gada et en provar la cosa que hombre dize a otro si es verdat o 
mentira. Et en el precio del pan por cada mes segunt el estado de 
la quarta del anno. Et en saber de todos hombres o de dos com- 
pagnas que guerrean quien les venceran. Et en dar eleccion a los 
qui sallen lidiar et en la eleccion del Rey quando salle por fazer 
carrera longa. 

El capitulo quadragesimo fabla en las costellaciones que signi- 
fican fuertes matangas en que vencen los contralliadores et los 
adversarios. 

El capitulo XLI® fabla en las costellaciones que significan sallida 
de Rey contra sus enemigos et destrymiento dellos et en saber 
el tiempo quando sera aquello. 

El capitulo XLII° fabla en la sallida de los vasallos del rey et 
de sus cavallarias contra los enemigos del rey que significa destruy- 
mento de sus enemigos et que se apoderaran de sus villas sin 
travaio et sin enoio del Rey. 

El capitulo XLIII° fabla en saber quando accaecera alguna 
occasion a algun ombre. 

El capitulo XLIIII° fabla en saber lo que mengua el danno 
et el infortunio que significan las infortunias. 

El capitulo XLV° fabla en las costellaciones que significan las 
fuertes lluvias et los aguaduchos. 

El capitulo XLVI° fabla en las costellaciones que significan 
bienandanga del Rey en su fazienda. 

El capitulo XLVII° fabla en las costellaciones que significan 
los malos accaecementos de los reys. 

El capitulo XLVIII° fabla en las costellaciones que significan 
apoderamento del rey sobre sus enemigos por manna et por 
sabiduria sin lid. 

El capitulo XLVIIII° fabla en las costellaciones que significan 
matanza de los Reys sin lid et sin batalla por trayciones et por 


engannos. 
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El capitulo ¢inquanteno fabla en las costellaciones que significan 
matangas de los enemigos et de los contralliadores del rey. 

El capitulo ¢inquanteno et uno fabla en las costellaciones que 
significan matangas de reys en lides et en batallas. 

El capitulo LII®° fabla en las costellaciones que significan muerte 
et destruyemiento de los aportellados del rey. 

El capitulo LIII® fabla en las costellaciones que significan 
acercamiento de los castiellos et de las villas en que vencen los 
de la villa o los del castiello a los qui lo tyenen acercados. 

El capitulo LIIII° fabla en las costellaciones que significan 
acercamiento de los castiellos et de las villas quando son vencidos 
o destruydos los qui estan dentro et se prende la villa o el castiello 
et lo malmeten. 

El capitulo LV° fabla en las costellaciones que significan lides et 
batallas en que venceran los sallidos del reyno y los contralliadores. 

El capitulo LVI° fabla en las costellaciones que significan 
yrmamento et destruyemento de las villas et de las cibdades. 

El capitulo LVII° fabla en conocer los annos que son lluviosos 
o secos karos o abondados. 

El capitulo LVIII° fabla en conocer las significaciones et las 
sennales que significan morte de hombre. 

El capitulo LVIIII®° fabla en saber la soma de los grados ensen- 
norados sobre las principales villas antiguas despanna. Et en las 
planetas sobre quales mansiones an poderio et las mansiones 
sobre quales de las villas despanna. Et en la diversidad de las 
opiniones de los sabios sobre el signo despanna qual es et del 
sennorio de las planetas sobre diversas yentes. 

E] capitulo LX° fabla en los precios del pan et en las lluvias et 
sequias et en las abondancias et en las karistias segont la partida 
de los sabios antigos qui iudgan por este libro de las cruzes et 
otorganse en esto con los sabios orientales et con los de babilonia. 

El capitulo LXI° fabla en las significaciones de Saturno et de 
Jupiter quando fueren en diversas triplicitades el uno en la una 
el otro en la otra. 

El capitulo LXII° fabla en las significaciones de Saturno et 
Jupiter quando fuere et uno en una triplicitat sennalada et el otro 
en otra triplicitat sennalada. 

El capitulo LXIII® fabla en las significaciones de saturno quando 
fuere con la cabega del dragon. 
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El capitulo LXIIIT° fabla en las significaciones de saturno et de 
iupiter por los catamentos quando se catan de trino o de quadra- 
dura a diestro o a siniestro. 

El capitulo LXV® fabla en otra manera de costellaciones que 
significan sequia et mengua de aguas et en otros accidentes malos 
que accaecen a las villas et a las tierras. 

Et aqui se acaban los capitulos deste libro de las cruzes. Et 
aqui compiega el texto del libro segont fue transladado del aravigo. 





— — 


El prélogo y el indice que anteceden, literalmente copiados, 
demuestran claramente el interés de esta obra en su aspecto 
literario y filolégico. Pero como el objeto del presente trabajo 
es hacer un estudio de su contenido astrolégico, explicaremos en 
castellano actual todo el « Libro de las cruces », haciendo una 
traduccién libre del mismo, sin omitir ningun pormenor. 

Comienza el texto por la consabida invocacién : « En el nombre 
de Dios. Este es el libro de las cruces en los juicios de las estrellas 
que explané OVEIDALLA ». 

OvEIDALA formé este libro « por haber observado en autores 
antiguos que es muy aprovechable el conocimiento de las constela- 
ciones del Zodiaco y las posiciones de los planetas en relacion 
con los sucesos que tienen lugar en el aire, en los reinos, en los 
sefiorios y en las personas ». 

Dice que encontro este libro, en el que se trata de las constela- 
ciones 0 agrupaciones de estrellas y planetas, consideradas aisla- 
damente, y afirma que tales constelaciones tienen un poder singular, 
modificado por las influencias que tienen los planetas superiores — 
Saturno, Jupiter, Marte y Sol — y que donde mas claramente 
se observan estas influencias es en los accidentes atmosféricos y 
en los estados de guerra y de paz entre los hombres. 

Los juicios que va a exponer son los mismos que usaban los 
astrologos antiguos de Occidente, Africa, Berberia y la Espana 
romana. Afiade que los sabios orientales, babilonios, egipcios, 
persas y griegos, complicaban sus juicios con muchas sutilezas, 
que no se deben considerar tan fundamentales como las propias 
significaciones de las constelaciones. 

Como preliminar obligatorio hace el estudio del Zodiaco puesto 
que es la base de los horéscopos. El Zodiaco es una zona de la 
esfera celeste que se considera dividida a lo largo en doce partes 
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que se llaman casas. Por estas casas hacen su recorrido las doce 
constelaciones o signos del Zodiaco y los planetas, pero cada 1 
casa tiene asignada una determinada constelacién. Cada casa tiene : 
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su significacién especial, cada signo del Zodiaco su influencia 
caracteristica y cada planeta su caracter especifico. Afiddase a 
esto que la posicién relativa de los elementos — casas, signos, 
planetas — modifica o trastorna las influencias individuales y se 
comprendera la necesidad de hacer una representacién grafica 
de la situacién de dichos elementos en el momento de la obser- 
vacion. 

La representacién grafica que emplea no es la forma circular, 
dividida en doce sectores, que se usa actualmente, ni el cuadrado 
dividido en dos triangulos, que fué la forma clasica en las Edades 
media y moderna, sino que traza un circulo y lo divide mediante 
tres didmetros en seis sectores iguales. He aqui literalmente cémo 
hace la descripcién : « Et posieron en esta cosa exemplo de forma 
que semeia crug et es forma de tres linhas que se taian en medio 
unas a otras et fase se dellas una figura que ha VI puntos et VI an- 
gulos et fase se entre puntos et angulos XII segunt la cuenta de 
los signos et pusieron los signos igneos et los aereos en los puntos 
de las linhas et estos son los que nombran estacas que son los 
erechos. Et pusieron los signos terreos et los aqueos en los angulos 
et estos son los que nombra caydos et son los iacentes. Et pusieron 
el logar del accendente el punto de la linha que es en somo de la 
figura et el eximplo de la forma es assi desta manera » (1). 

En la practica se dibuja solamente el circulo con los tres dia- 
metros y se sobrentiende que los seis radios y los seis 4ngulos en 
el centro se hacen corresponder a las doce casas, como indica esta 
figura 2: 

Denomina estacas a las casas 1%, 3%, 5%, 74, g* y 114. Los signos 
en las estacas son estantes 0 erechos. 

Denomina dngulos a las casas 2%, 4%, 6%, 8%, 104 y 12%. Los 
signos en los angulos son cayentes, caidos 0 yacentes. 

También denomina dngulos del Cielo a las cuatro casas que 
se corresponden con los cuatro puntos cardinales, 0 sea 1°, 4%, 


7* y 10%. Por esto dice que la casa 1% es estaca y Angulo. 


(1) Con esta descripcién queda bien justificado el titulo del Libro de las cruces 
o sea de las figuras a modo de cruz y por esto resulta anémalo el titulo que lleva 
el manuscrito 26-7*-D-181 de la Real Academia de la Historia: el copista, por 
ignorancia, lo ha titulado Libro de las tres cruces. Dicho manuscrito, relativamente 
moderno, es un resumen del libro de OveipALa con bastantes errores de inter- 
pretacién de las doctrinas astrolégicas, como ya indicamos al principio. 
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Los signos del Zodiaco estan clasificados del modo que sigue : 


Signos 
Signos 
Signos 
Signos 


igneos .... Aries, Leo, Sagitario; 
aereos .... Géminis, Libra, Acuario; 
terreos .... Tauro, Virgo, Capricornio; 
acueos ... Cancer, Escorpidén, Piscis. 


La correspondencia establecida entre las casas, sus significaciones 
los signos asignados y la condicién de signos y casas es la siguiente : 


Fic. 2 
1% casa o ascendente = Es la casa de la vida = Su signo es 
Aries; es igneo y erecho = Es estaca 
y Angulo. 
POD 62 cc ceicess = Es la casa del haber = Su signo es 








Tauro; es terreo, yacente y caido = 


Es angulo. 
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ae PRET EEE ET = Es la casa de los hermanos = Su signo 
es Géminis; es aereo y erecho = Es 

estaca. 
POM ci cvcoses = Es la casa de los padres = Su signo 


es Cancer; es acueo, yacente y caido = 
t Es angulo. 





j a eee = Es la casa de los hijos = Su signo es 
) Leo; es igneo y erecho = Es estaca. 
a Ee eee = Es la casa de la enfermedad = Su 
| signo es Virgo; es terreo, yacente y 
a caido = Es Angulo. 
oy OGRE occ neccccs = Es la casa del casamiento = Su signo 
es Libra; es aereo y erecho = Es 
estaca y angulo. 
a ee ee = Es la casa de la muerte = Su signo 
es Escorpidn; es acueo, yacente y 
caido = Es angulo. 
POR vo cccowsics = Es la casa de la carrera = Su signo 
es Sagitario; es igneo y erecho = Es 
estaca. 
a ee = Es la casa de los reyes = Su signo 
es Capricornio; es terreo, yacente y 
caido = Es angulo. 
S07 GR ccvcccess = Es la casa de los amigos = Su signo 
4 es Acuario; es aereo y erecho = Es 

estaca. 
| SEP GR 6c ce sce sus = Es la casa de los enemigos = Su signo 


es Piscis; es acueo, yacente y caido 
= Es angulo. 


| CAPITULOII. Trata en este capitulo de un asunto totalmente 
ajeno al resto del libro. Define la nobleza de los pueblos por el 
conjunto de sus leyes y decretos, por su gobierno bajo un rey 
© sefior y por su ciencia y conocimientos. Clasifica los pueblos, 
q en orden de mayor a menor nobleza, de este modo: 1° Los de 
Arin (2). 2° Los de India. 3° Los de Babilonia y Persia. 4° Los 


(2) Arin o Azin, seguin las investigaciones de NALLINO, era la isla de Lanka, 
1} hoy Ceildn, que antiguamente se consideré como el centro intelectual de la India. 
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de Roma. Advierte que deben excluirse los etiopes, aunque viven 
cerca de los indios, y deben excluirse asimismo los turcos y los 
castrados, aunque se encuentran cerca de Persia. En cambio, 
dice que junto a los romanos deben contarse a los griegos, aunque 
haya decaido su civilizacién. Termina afirmando que en el tiempo 
en que se escribe el libro, los arabes son los mas nobles entre los 
pueblos occidentales. 


CAPITULO III. Aqui reproduce y acepta las hipdtesis de los 
astrdlogos antiguos, con alusién directa a ABUMAXAR y su Libro 
de las conjunciones. De acuerdo con la astrologia antigua los signos 
igneos son significadores de los arabes (occidentales), los signos 
aereos son significadores de los barbaros (orientales), los signos 
acueos son significadores de los romanos (occidentales) y los signos 
terreos son significadores de los indios (orientales). Las conjuncio- 
nes de planetas que tienen lugar en signos igneos 0 aereos son 
favorables para los orientales y adversas para los occidentales. 
Ocurre lo contrario si las conjunciones tienen lugar en signos 
acueos o terreos. Estos juicios se han visto confirmados por los 
arabes, segin manifiesta, en las conjunciones de los afios 397 y 
459 de la Hégira. (1006-1007 y 1066-1067 de J. C.). 

Sefiala, como dato de gran interés, que para formar juicios de 
Astrologia se ha de atender al « movimiento tardio de la ochava 
esfera » y que las tablas que se han compuesto, sin tener en cuenta 
el movimiento de precesién, conducen a errores en los juicios. 


CAPITULO IV. Da un significado muy amplio al concepto 
de constelacién, pues asigna este nombre a un conjunto de deter- 
minados astros en la posicién que ocupen, cualquiera que ésta 
sea. Asi una constelacién es cuadrante si alguno de los astros que 
la componen esta formando Angulo de go® con otros de la misma; 
es guemante si todos o la mayoria de los astros estan en un mismo 
signo o en signo de igual denominacién, por ejemplo, en signos 
terreos; se llama encerrada, si los planetas que forman parte de 
ella son retrégrados. 

Indica que los astrélogos han usado simbolos para representar 
los planetas, la Cabeza de dragon y la Cola de dragon, pero advierte 
que en este libro no empleard estos simbolos sino los nombres 
de los astros. Los simbolos aludidos son los siguientes : 














g2 JOSE A. SANCHEZ PEREZ 


Saturna J= = So] Oo Luna — 
. . -—» * Y ) 7 , 
Jupiter “Venus vu Cabeza de dragon = 
. } } * 
Marfe oo Mercurio 9 Cola de dragon e 


Fic. 3 


CAPITULO V. Comienza el estudio de las constelaciones 
cuadrantes en el caso particular de que la constelacién la formen 
Saturno y Jupiter en cuadratura, inicamente en las casas 2°, 
5%, 88 o 11%. Esto da lugar a ocho « cruces diversas »; las cruces 
o figuras las representa en otros tantos circulos del modo siguiente : 








Fic. 4 
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Todo el libro esta lleno de figuras analogas a éstas para repre- 
sentar las constelaciones. En lo sucesivo, para no reproducir las 
representaciones graficas, haremos la indicacién de las casas en 
que se encuentran los astros para que facilmente pueda el lector 
reconstruir las figuras. Las ocho figuras anteriores se expresaran 
del modo que sigue, segtin el sistema que vamos a adoptar : 
Saturno | 2 | 21|]8 | 8 || § | 1 | § | OF J 
Jupiter | 5 | mm | 5 | me i] 2} 2] 8] 8 I 


Para formar juicios astrolégicos sobre estas constelaciones es 
preciso que tengan lugar en el comienzo del hecho enjuiciable, 
ya sea nacimiento de una persona, momento de emprender un 
viaje, principio de un reinado, etcétera. Ha de tenerse a la vez 
en cuenta la influencia y el estado particular de cada planeta 
para saber si se intensifica o se atenua la significacién de la cons- 
telacion. 

En general, las cuadraturas, oposiciones y conjunciones de 
Saturno y Jupiter son comienzo de grandes accidentes. Los ocho 
casos antes considerados son sefial de hambre y carestia. Si se 
presentan en invierno anuncian grandes frios, lluvias abundantes 
y perjuicio en las tierras. Si se presentan en verano anuncian pe- 
driscos, langostas y plagas. Indica, sin hacer nuevas figuras, que 
los juicios anteriores se agravan si la Luna se encontrara en las 
casas I 0 7. 


CAPITULO VI. Es un capitulo muy extenso porque estudia 
las combinaciones que pueden formarse con los « planetas » Sol, 
Marte, Jupiter y Saturno, suponiendo dos de ellos en conjuncién 
y uno de los otros dos en cuadratura, o dos de ellos en oposicién 
y uno de los otros dos en cuadratura. Con estos elementos obtiene 
288 « constelaciones » distintas. Este capitulo puede considerarse 
como ampliacion del anterior, en cuanto a los juicios astroldégicos. 

Primer grupo : 96 figuras en que intervienen las casas 28 u 8. 
SolySaturno| 2 | 2 {8 | 8 || 5 | 1 | 5 | «OF || 
Jupiter lst ml] s5ilui2i]2)/8) 8 i 


Estas ocho figuras se repiten para cada una de las combinaciones 


siguientes : 
Sol y Saturno || Sol y Jupiter |! Sol y Jupiter || Marte y Sol || 
Marte || Saturno || Marte || Saturno § || 














f 
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Marte y Sol || Saturno y Marte || Saturno y Marte || Jupiter y Marte | 
Jupiter || Sol || Jupiter || Sol | 


Jupiter y Marte || Saturno y Jupiter || Saturno y Jupiter || 
Saturno | Sol || Marte | 


Segundo grupo : Otras 96 figuras en que intervienen las casas 


3% 0 g*. 
Sol y Saturno | F £2 the}) @ 8.61818 t we F 
Jupiter | 6 | 12 | 6 213 | 3191 9 Il 


También se repiten estas ocho figuras para las combina- 
ciones : 


Sol y Saturno || Sol y Jupiter || Sol y Jupiter {| Marte y Sol || 
Marte ||  Saturno || Marte || Saturno || 


Marte y Sol || Saturno y Marte || Saturno y Marte || Jupiter y Marte | 


Jupiter || Sol || Jupiter i| Sol | 
Jupiter y Marte || Saturno y Jupiter || Saturno y Jupiter || 
Saturno || Sol || Marte | 


Tercer grupo: Otras 96 figuras en que intervienen las casas 
4* 6 10%. (Sin embargo, solamente incluye las figuras que corres- 
ponden a las combinaciones de Sol, Saturno y Marte. Las figuras 
restantes las deja para mas adelante, porque sus presagios son 


benignos). 
SolySaturno| 1 | 1 |7 1! 7 Il 4 1/1 10 | 4 {| 10 | 
Marte |4]10|4] 10 || tr | t17t 7 il 


Otras ocho figuras para cada una de las dos combinaciones 


siguientes : 
Marte y Sol || Saturno y Marte || 
Saturno || Sol || 


Interpretacién astrologica de las figuras anteriores : 
Conjuncién de Saturno y Jupiter. 
en lacasa 2 = Carestia. Disminucién de ganancias y haberes. 
» 3 = Hambre. Gran espanto en las gentes. 
» 5 = Hambre y espanto. Desgracias en los _fetos. 
Abortos. 
» 6 = Alzamientos de siervos en contra de los sefiores. 




















Conjuncién de 
enlacasa 2 = 
» 3 = 


» 160 = 
Conjuncién de 
en la casa 


2 
3 

» 5 = 
6 
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» 12 = 
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Enfermedades, epidemias, fiebres largas, mal de 
bazo, etc. 

Desprecio e incumplimiento de las leyes. 

Desgracias en los privados del Rey y personas 
que le rodean. 

Desgracias en los siervos y gente de baja con- 
dicién social. 

Saturno y Marte. 

Carestia por gran sequedad y falta de lluvia. 

Espanto y desasosiego en las gentes. Huidas de 
un lugar a otro. 

Desgracias en los nifios, abortos, muertes de 
parto. 

Luchas y matanzas entre gente baja. 

Mortandad. Epidemias graves. 

Abundancia de ladrones y salteadores de caminos. 
Fornicaciones. 

Desgracias y luchas entre caballeros del Rey, 
ricos-homes y seiiores. 


- Triunfo de los enemigos del Rey. 


Enfermedades de melancolia. Endemoniados. 

Terremotos, tempestades, perjuicios en los campos 
y lugares. 

Mortandad y epidemias en mujeres y animales 
hembras. 

Disgusto y despecho del Rey para con el pueblo. 

Saturno y Sol. 

Carestia por langostas y plagas del campo. 

Intranquilidad del Rey y su traslado de lugar. 

Desgracia o perjuicio al heredero del Reino. 

Desgracia en los siervos del Rey, probablemente 
por causa de éste. 

Mortandad por hemorragias, postemas y fiebres. 

Dajios ocasionados por no cumplir la ley el Rey, 
los jueces y prelados. 

Disgusto, despecho y venganza del Rey en sus 
mayordomos y aportellados. 

Perjuicios por causa de grandes frios y fuertes 
vientos. 














| 
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Los nacidos bajo el influjo de esta conjuncién 
viviran poco. 

Dafios materiales por grandes aguaceros. 

Desgracias 0 perjuicios en las mujeres del Rey. 


» 10 = Odio del pueblo al Rey. Sublevaciones y alza- 


Conjuncién de 
en lacasa 2 = 


» 3= 


5= 
6= 
» 8 = 
9 = 


» i= 


» Iz = 
Conjuncién de 
enlacasa 2= 


» 3= 


» 5 = 
» 6 = 
» bed =3 


© 


el Rey. 
Conjuncién de 
enlacasa 2 = 


nun 
| 


mientos. 

Jupiter y Marte. 

Carestia por exceso de calor que perjudique mieses 
y arboles. 

Los monstruos causaran dafio a los hombres y 
los poblados. 

Perjuicios en las cosechas. 

Las prisiones seran de larga duracion. 

Mortandades con intervencién de la justicia. 

Muertes y destrucciones en los que no cumplan 
la ley. 

Desgracias y perjuicios a los alcaldes y jueces 
con intervencién del Rey. 

Carestia por pérdida de la cosecha de cereales. 

Jupiter y Sol. 

Fuerte carestia por exceso de lluvia a destiempo. 

Males ocasionados por subir al poder los hombres 
viles. 

El Rey dara el reino a quien no le corresponde. 

Enfermedades en los miembros. 

Enfermedades largas, sin llegar a mortales. 

Muchos hombres ingresaran en conventos 0 se 
haran ermitanos. 

Desgracias en los adelantados, por causa del Rey, 
injustamente. 

Castigos y tributos, impuestos injustamente por 


Marte y Sol. 

Sequia exagerada, verano caluroso, invierno tem- 
plado, lluvias perjudiciales, tormentas. 

Desgracias por levantarse contra el Rey sus 
hermanos o parientes. 

Gran hambre y sed. 

Traicién por parte de los servidores del Rey. 
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» 8 = Malas enfermedades : postemas en los costados, 
fiebres agudas, viruelas, etc. 
» g = Derrota del Rey, con pérdida de gran parte 
de su gente. 
» 11 = Desgracias por alzarse los caballeros y ricos- 
homes, que seran vencidos por el Rey. 
D 12 = Victoria del Rey sobre sus enemigos. 
» 1 = Espanto y miedo producidos por cometas y 
fendmenos del cielo. 
» 4 = Perjuicios en casas y lugares por rayos, bdlidos, etc. 
= Desgracias por alzarse los parientes de la mujer 
del Rey. 
» 10 = Muerte del Rey a traicién y con tdxico. 

Hace observar que estos juicios se han de completar e inter- 
pretar enlazandolos con las significaciones ya conocidas de los 
signos, en que estén los planetas, con relacién a los pueblos. 

Continuando ahora las figuras del tercer grupo expone las combi- 
naciones siguientes : 

SaturnoySol| 1 | 31 |7] 7 | 

Jupiter | 4 | 10 | 4 | 10 | 


“I 
| 


4 | 10 | 4 | 10 || 
ry 8:7) Fs 


Y repite las ocho figuras para las combinaciones : 
Soly Jupiter || Soly Jupiter || Marte ySol || Saturno y Marte || 
Saturno || Marte || Jupiter || Jupiter || 


Jupiter y Marte || Jupiter y Marte ||Saturno y Jupiter|| Saturno y Jupiter || 
Sol || Saturno || Sol || Marte I 


Interpretacién astrolégica de estas figuras : 

Todos los presagios son de felicidad y bienestar cuando Jupiter 
ocupa uno de los cuatro 4ngulos del cielo o sea alguna de las 
casas I, 4, 7 0 10. 

Las 288 constelaciones expuestas contienen una conjuncion de 
dos planetas. Si estos mismos dos planetas se colocan en oposicién 
podremos obtener otras 288 constelaciones. La formacién de las 
ocho primeras figuras del primer grupo seria: 


Sol l}2]/ 2/8! 8i] s| ml 5s | qf 
Satuno | 8 | 8 | 2 | 2 || mm | 5§ | wm {| 5 Il 
Jupiter | 5 | 11 | § | wr ll 2] 2 | 8 | 8 | 


y de una manera andloga se obtienen las 280 restantes. 
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Los juicios astrolégicos son exactamente lo mismo estando en 
oposicién que en conjuncién. Como es légico, es también de buen 
presagio que Jupiter ocupe una de las casas 1, 4, 7 6 10. 


CAPITULO VII. Est4 dividido en diez subcapitulos. 

Primero. La conjuncién del Sol con uno de los planetas supe- 
riores, Saturno, Jupiter o Marte, coincidiendo en el signo corres- 
pondiente al Sol, que es Ledn, o en su exaltacién, que es Aries (3), 
significa que el Rey vencera a sus enemigos, si los signos Ledén 
o Aries pertenecieran a dicho Rey. En caso contrario la conjuncién 
anuncia grandes batallas sangrientas. Las seis figuras represen- 
tativas colocan la constelacién en la casa 1 del modo siguiente : 
| Aries | Aries | Aries || Ledn | Ledédn | Leodn s|| 
| Sol | Sol | Sol || Sol | Sol | Sol | 
| Saturno | Jupiter | Marte || Saturno | Jupiter | Marte || 


Segundo. Conjuncién de Sol y Marte en la casa 7 y oposicién 
de Saturno o Jupiter. Esto da lugar a dos figuras : 


Sol y Marte 7 \| Sol y Marte 7 || 
Saturno I || Jupiter r || 


Si la conjuncién es en un signo asignado al Rey presagia que 
mataran al Rey sus propios caballeros, y si es en un signo asignado 
a los enemigos del Rey, mataran al enemigo. 

Tercero. Si a las dos figuras anteriores se afiade que la Cabeza 
de dragén (Caput) esta en la casa 10, ya no significa muerte de 
Rey, pero si que habra lides, batallas y homicidios, resultando 
victoriosos aquellos que estén bajo el influjo del signo en que 
se verifique la conjuncién. Las dos figuras para este caso son : 


Sol y Marte 7 || Sol y Marte 7 || 
Saturno I || Jupiter I || 
Caput 10 || Caput 10 || 


Cuarto. La misma conjuncién de Sol y Marte en una de las 
casas 3, 6, 9, 12, y la oposicién de Saturno o Jupiter significa 
la destruccién de los enemigos. Las figuras son ocho : 


(3) La exaltacién es la posicién en que mayor influencia tiene un astro. En 
la Astrologfa arabe se admite la exaltacién de Sol en Aries, de Luna en Tauro, 
de Saturno en Libra, de Jupiter en Cancer, de Marte en Capricornio, de Venus 


en Piscis y de Mercurio en Virgo. 
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Sol y Marte | 
| 


6|1 Sol y Marte | 3 | 9 | 
Saturno 2 | 3 | 


2|| Sol 
6|| Jupiter =| 9 | 


Quinto. Si en estas ultimas figuras se afiade la Cabeza de dragén 
en uno de los angulos del cielo (casas 1, 4, 7 6 10), 0 sea en posicién 
de sextil o de trino (4) ya no significa matanza alguna sino paz 
y sosiego. Resultan, pues, dieciséis figuras: ocho de sextil y 
ocho de trino. 


Sol y Marte |3/9] 6] 12 || Sol y Marte |3| 9] 6] 12]| 
Saturno lo/3}12] 6]| Jupiter lgo/3]12| 6]| 
Caput \1|7| 4] 10]|| Caput lrt17] 4] 10]| 
Sol y Marte |3|9]| 6| 12 || Sol y Marte |3|]9| 6| 12 ]| 
Saturno lo|3]12] 6] Jupiter l9o|]3 12] 6] 
Caput l7|1|10| 4 || Caput I7| rl 10] 4]| 


Sexto. Los elementos que forman la constelacién son los siguien- 
tes : conjuncién de Sol y Saturno en la casa 7, Marte en la casa 
5 6 9 (sextil) o en la casa 11 6 3 (trino), Jupiter en conjuncién 
© en oposicién con Marte. La combinacién de estos elementos 
produce ocho figuras : 


SolySaturno |7/7! 7/7|| SolySaturno|7/7| 7! 7|| 
Marte y Jupiter |9|5|11|3|| | Marte lol Sl1r13]| 
Jupiter i3]11] Sigil 


La interpretacién astrolégica en estos casos es la destruccién 
del Rey o del caudillo enemigo que se encuentre bajo el poder 
del signo en que se verifique la conjuncién de Sol y Saturno. 

Séptimo. El Sol en la casa 1 6 7, Marte en la casa 3 6 g y Saturno 
0 Jupiter en oposicién a Marte. Las figuras son estas ocho: 


Sol lt/1|7171| Sol lr}ri717il 
Marte 1319131911 Marte I3!9!3iglt 
Saturno 191319131] Jupiter l9 1319131 


El presagio depende del signo en que se halle Marte, que es el 
planeta del infortunio: después de grandes matanzas y fuertes 
lides sera vencido el que se halle bajo el influjo de aquel signo. 

Afiade, como regla general, que si hay astros infortunados en 





(4) La posicién o aspecto sextil quiere decir formando d4ngulo de 60° y la posi- 
cién trino quiere decir formando dngulo de 120°. 
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las casas 3 6 g quiere decir grandes movimientos, tribulaciones, 
lides y muertes. 

Octavo. El Sol en la casa 7, Marte en la casa 3 6 9 y Saturno o 
Jupiter en oposicién al Sol, o sea en la casa 1. El presagio es el 
mismo anterior respecto a los reyes, pero con pocas matanzas 
y escasa lid. Las figuras son cuatro: 


Sol 1717 II Sol 7171 
Marte I3 19 Marte I3!9ll 
Saturno |r|. i Jupiter lrir] 


Noveno. El Sol y Marte como en el caso anterior y Saturno 
o Jupiter en conjuncién con el Sol. La interpretacién astrolégica 
es la misma que en el subcapitulo séptimo. Hay cuatro figuras. 


Saturno-Sol 171711 Jupiter-Sol | 7] 7 || 
Marte 13 191l Marte i319 ll 


Décimo. El Sol en una de las doce casas. Marte situado cuatro 
casas detrés del Sol o bien ocho casas detras. Esta constelacién 
significa pocas matanzas, pero mucho espanto, miedo y dajfio 
en el pueblo indicado por el signo en que se encuentre Marte. 
En el manuscrito solamente existen cuatro figuras que son: 

Sol ; = © 28° 2 - 2 os Ss || 
Marte | 5 | 9 | 6© | 10 || 


Aqui falta uno o dos folios al manuscrito, en los cuales probable- 
mente existirian estas otras figuras : 


Sol | 3! 314141 51 51 ©] 6] 7] 7 
Marte | 7/11 /8[/12| 9] tl] 10] 2{ 11] 3] 
Sol | 8] 8|9] 9] 10] ro | rr | rr | 12 {| 12 || 
Marte | 12| 4/1/ 5] 21 61 3] 7/1 41] 8il 


CAPITULO VIII. Esta dividido en nueve subcapitulos segin 
indica en el titulo del capitulo. Falta el folio que contiene el principio 
del subcapitulo tercero. El texto también se interrumpe después 
del quinto subcapitulo y continua con las figuras que corresponden 
al noveno. Hay que suponer, por consiguiente, que faltan uno 


o dos folios. 
Primero. El Sol en las casas 1 6 7. La conjuncién de Marte 


y Jupiter o de Marte y Saturno est4 en cuadratura con el Sol. 
El presagio es de muerte del Rey o del principe heredero que 
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esté bajo el influjo del signo en que se halle la conjuncién; el 
hecho ocurrira durante el cerco de una villa propia o enemiga. 
Tiene como significacién especial la victoria de los pueblos de 
Occidente contra los de Oriente. Presenta ocho figuras : 


Sol . 2) fey 2 3 
Marte y Jupiter | 4 | 10 | 4 | 10 || 
Sol ;- 8 t Bo 2 eee 
Marte ySaturno | 4 | 10 | 4 | 10 |{ 


Segundo. Saturno y Jupiter, en oposicién, ocupan las casas 
1, 4, 7, 10 y el Sol, en cuadratura, ocupa alguna de las mismas 
casas. Anuncia que un movimiento enemigo vendra de Occidente, 
cercara al Rey y conquistard sus villas. Pone estas cuatro figuras, 
pero dice que son ocho : 


Saturno . £ia a: bo 7 (I 
Sol | 4 | 10 | 4 | 10 | 
Jupiter . Fb - 2h, & & cee 
Por el texte se deduce que las otras cuatro son: 
Saturno | 4 | 4 | 10 | 10 | 
Sol | 8 } Fe © § ae 
Jupiter i wm | @ |} £21 2 Se 


Tercero. A él se refieren estas dieciséis figuras : 


Sol i &@h wee ee 22 OT Fees ee 
Marte 4 4 | 10 | 10 | 4] 4 | 10 | ro || 
Saturno | 6 wi 6fsi © i ai 8 tae 
Sol I si gi 2) 23 2 
Marte 4 | 4 | 10 | 1 | 4 | 4 | 10 | 10 | 
Jupiter | 6 {| 12 | 6] 12 | 6 | 12 | 6 | @2 jf 


Cuarto. El Sol en la casa 12 6 en la 6. Marte en la 3 6 en la g. 
Jupiter o Sartuno en la 5 6 en la 11. La interpretacidén astrologica 
es el triunfo del Rey sobre sus enemigos. 


Sol isp ij miewfseie! €i.&) 6s 
Marte | 3/319! 9!1 31 31 91 Oil 
Saturno | 5 | 11 | 5§ | 11 | 5 | 11 | 5 | OF || 
Sol i 2a@iswai|jmwmiwmat 6@6| &f) =. ee 
Marte | 3131!19!1o9!131 3190191 
Jupiter | 5 | 1 gia) giut or ea 
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Noveno. Le corresponden las veinticuatro figuras que siguen : 
Marte y Saturno lr|/1] 2] 21/3] 314141515166] 
Jupiter 14|10|5|11|6|12/7/1/8]2/9]3| 
Marte y Saturno 1 7171 818] glg]|10| 10| 11] 11 | 12] 12} 
Jupiter |ro|4|/1r|5{1z2/6] 1| 7| 2] 8| 31 9! 


CAPITULO IX. Dividido en ocho subcapitulos. 

Primero. Dos de los tres planetas superiores, Saturno, Jupiter 
o Marte, estan en conjuncién o en oposicién y el Sol en cuadratura 
y situado en cualquier casa. La interpretacién astroldgica es que 
la gente representada por el signo en que estan los planetas vencera 
a la representada por el signo en que esta el Sol. Si el juicio no 
se refiere a rivalidades de pueblos, se hace la interpretacién 
mas en consonancia con la establecida anteriormente. Las figuras 
son setenta y dos para el caso de conjuncién y otras tantas si 
hay oposicién. 


Saturno y Jupiter |1| 1/2] 2/3] 3/4/4|] ....|12]12]| 
Sol [4{10|/5|11|6]12|7/1| | 31 9ll 
Saturno y Marte | «las mismas combinaciones » \| 
Sol | | 
Jupiter y Marte | «las mismas combinaciones » || 
Sol | || 


Las setenta y dos figuras correspondientes para el caso de oposi- 
cién se forman de cada una de las setenta y dos anteriores, colocando 
el segundo planeta de los que estan en conjuncién en la casa 
opuesta. Asi la primera figura es 


Saturno ; #4 
Jupiter | 
Sol | 4 | 


y la ultima es 


Jupiter | gs i 
Marte - ©@ | 
Sol | 9 | 


Segundo. Marte en conjuncién con Saturno o Jupiter y el Sol 
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en cuadratura. El presagio en estos casos es de desgracias y pérdidas 
de territorios en las gentes que estén bajo el signo en que se en- 
cuentre el Sol, y venceran en la lucha los que estén bajo el signo 
en que se encuentre la conjuncién. El suceso que presagia ocurrira 
cuando entre el Sol o la Luna en las casas 1 6 7, como indican estas 
dieciséis figuras : 

Saturno y Marte | 4|4|10|1 

Sol lr}7| 1 


o|| Jupiter y Marte | 4| 4| 10! 10]| 
7 II Sol Ir171 1 7il 
y otras ocho figuras andlogas cambiando el Sol por la Luna. 
Tercero. Marte y Sol o Marte y Saturno en las casas 1, 4, 7, 
10 y Jupiter en cuadratura con Marte. La significacién astrolégica 
es la victoria del Rey y de las gentes que estén bajo el influjo de 


los signos en que se encuentran Sol o Saturno. Las figuras corres- 


pondientes son : 


Marte | xix] x] ril4l 41 41 4ll 7/7!) 7] 7\|r0lrolrolro || 
Sol | 4/7] 7\x0|\7|x0|x0| x||xo|1| 1] 4) 1! 4! 4! 7! 
Jupiter |rol4|ro| 4||x| 1] 7 7I| 4/4lrolzoj| 7! 1! 7! 1 || 


y otras dieciséis figuras andlogas en las que esta Saturno en vez 
de Sol. 

Cuarto. Jupiter en las casas 1 6 7; Saturno en oposicién a 
Jupiter; Marte en la casa 12 y uno de los astros, Sol 6 Luna, en 
la casa 2. El presagio es funesto para la villa que esté bajo el in- 
flujo del ascendente o casa 1. Las figuras son cuatro : 


Jupiter | 1 | 7 |i Jupiter | 1r | 7 |i 
Sol i got eat Luna ; it et 
Saturno | 7 | 1 || Saturno | 7 | 1 |! 
Marte | 1 | 12 || Marte | 12 | 12 || 


Quinto. En los tres casos siguientes : 


Marte | || Marte | 1]| Marte | rll 
Sol | 2]I Sol | 2]| Sol | 2]| 
Saturno | 7]| Jupiter | 7]|| Jupiter | 7]| 
Luna | 12 || Luna | 12 || Saturno | 12]| 


se presagian dafos en las villas influidas por los signos que indican 


desgracia. 

Sexto. Cuando se presente una de las cuatro combinaciones : 
Jupiter | Jupiter | Marte | Marte | Ba 
Marte | Marte | Jupiter | Jupiter |enlascasas| 4 | 


Sol | Saturno | Sol |Saturno | | ro | 
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habra lucha entre el reinado que esté bajo el signo ocupado por 
Marte y la gente que esté bajo el signo ocupado por Jupiter y 
resultaran vencidos los primeros. 

Séptimo. Sol en la casa 1 6 en la 7; Marte en una de las tres 
casas siguientes al Sol y Saturno o Jupiter en oposicién a Marte. 
Lo cual da origen a doce figuras que son : 


Sol reTeT £82717 | || 
Marte | 2/31 4 || 8 | 9 | 10 || 
Saturno | 8 | 9 | 10 || 2 |] 3] 4 | 


y otras seis cambiando Saturno por Jupiter. Significa que el 
pueblo que esta bajo el influjo del signo ocupado por el Sol vencera 
a sus enemigos en la lucha. 

Octavo. Cuando el Sol esté en las casas 1 6 7, Saturno o Jupiter 
en una de las casas 2, 6, 8, 12 y la Cabeza de dragén (Caput) o 
la Cola de dragén (Cauda) en conjuncién con Saturno o Jupiter, 
se debe interpretar que el signo ocupado por el Sol indica quién 
vencerd o triunfara de sus enemigos, apoderandose de éstos sin 
entablar lucha ni batalla. Las figuras correspondientes son treinta 
y dos, que se forman de este modo: 


Sol Cae se 1 || 
Saturnoy Caput | 2 | 6 | 8 | 10 || 


Otras cuatro sustituyendo Saturno por Jupiter. 

Otras ocho cambiando en las ocho anteriores Caput por Cauda. 

Otras diecis¢is, repitiendo las dieciséis anteriores, poniendo 
Sol en 7, en vez de 1. 


CAPITULO X. Esta dividido en trece subcapitulos sin nu- 
merar. 

Primero. Marte en la casa 1 6 en la 7; Saturno y Jupiter en 
aspecto sextil, trino o de oposicién en las casas 2, 6, 8 6 12 y el 
Sol en conjuncién con uno de estos dos ultimos planetas. Significa 
dafios y disminucién en el poderio del Rey que esté bajo el signo 
del planeta que indica dafio. Las figuras son cuarenta y ocho. 


Marte | rJai[art rl riril 717171 71 7I7il 
Sol y Saturno | 2}2]/2]12]12|/8]| 2|2])2|12|12]8]| 
Jupiter }12/8/6] 8] 6/6 |)/12/8/6| 8] 6|6]| 


y andlogas figuras para estas otras tres combinaciones : 
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Marte || Marte || Marte || 
Saturno || Sol y Jupiter || Jupiter || 
Sol y Jupiter || Saturno || Sol y Saturno || 


Segundo. La misma disposicién respecto de las casas con estas 
dos combinaciones 


Marte y Caput || Marte y Caput 
Jupiter [| Saturno 
Saturno || Jupiter 


con lo cual forma veinticuatro figuras. La significacién astrolégica 
es la misma que en el caso anterior con la modificacién de que 
los enemigos seran de un pais lejano. 

Tercero. Estudia en este caso un grupo de constelaciones 
quemadas que no significan dafios ni matanzas y otro grupo que 
indica muerte de rey o de gran sefor. 

Las combinaciones inofensivas son : 


Marte '| Marte || Marte || Marte || Marte || Marte 

Saturno || Saturno || Jupiter || Jupiter || Sol || Sol 

Jupiter || Sol || Saturno |! Sol || Saturno || Jupiter 
en cada una de estas posiciones : 

2 |} 2 || 2 || 2 || 8 I] 8 Il | 8 | 

had wh 8 Ot £.£.e fe. ee 

3 ll 9 ilom il 5 il 3 lo 9 Ito 5 || 


o sea, cuarenta y ocho figuras. 
Las combinaciones funestas son estas cuatro : 


Saturno | 12 | 12 | 6 | 6 | 
Sol | 8 1 #24. £4208 
Marte | 9 | 31 9! 3 Il 


Cuarto. Estando el Sol en alguna de las casas impares en con- 
juncién con Saturno y en cuadratura con Marte o en conjuncién 
con Jupiter y en cuadratura con Saturno, presagia muerte y 
destruccién de rey o gran sefior, robos y cautiverios. Las figuras 
son veinticuatro : 


Sol y Saturno |1{ 1/3] 
Marte |4|10|6|1 


y otras doce andlogas con la combinacion : 
Sol y Jupiter | 
Saturno | 








} 
, 
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Quinto. Si se reunen en un mismo signo tres de los planetas 
superiores y el cuarto planeta se encuentra en signo de igual 
nombre (estaca o Angulo), la significacién astroldgica es de gran 
dafio y entrepiego en el rey y la gente que esté bajo el signo en que 
tiene lugar la conjuncién. Por excepcidn, si este signo fuera le 
ascendente del reinado ocurrira lo contrario y aumentara su poderio. 

El juicio general se modifica en dos casos : 1° Si Marte esta en 
la casa 1 y Jupiter en cuadratura y con mayor influjo, sera el 
mismo pueblo el que se levantara contra el Rey. 2.° Si la Cabeza 
de dragén se halla en conjuncién con Marte en la casa 1, los ene- 
migos serdn gente de tierras muy lejanas. 

Las figuras son doscientas cuarenta, que se forman combinando 
cada una de las casas impares (1, 3, 5, 7, 9, 11) con cada una de 
las otras cinco impares, con lo que resultan treinta combinaciones 
binarias de casas de orden impar; otras treinta, que se forman 
combinando cada una de las casas pares (2, 4, 6, 8, 10, 12) con 
cada una de las otras cinco pares. Y el total de las sesenta combina- 
ciones binarias se aplica sucesivamente a estas cuatro combinaciones 
de planetas : 

Saturno, Jupiter y Marte | Saturno, Jupiter y Sol | 


Sol | Marte 
Saturno, Marte y Sol | Jupiter, Marte y Sol | 
Jupiter | Saturno | 


Sexto. Jupiter en la casa 1 6 en la 10, Marte en cuadratura con 
Jupiter y Sol en oposicién a Marte, da lugar a cuatro figuras de 
funesta significacién astrolégica para el reinado que esté influido 
por los signos en que se encuentren Marte o Sol. Las figuras son : 


Jupiter | 3«r | « | Yo | 1oO || 
Sol | 4/1] 7] 7] 
Marte | 10 | 4 | 1 | 7 I 


Séptimo. Si en las figuras anteriores existe ademas la conjuncién 
de la Cabeza de dragén con Jupiter o con Marte, la significacién 
astrologica es la misma, con la modificacién de que sucedera 
inmediatamente. Hay, pues, ocho figuras : 


Jupiter-Caput | 1| 1{|10| 10]] Jupiter | tr] 1] 10] 10]! 
Sol | 4/10] 7| 1||Sol | rt] rl] 7] il 
Marte |10| 4| 1t| 7 || Marte-Caput|10|/ 4] 1| 7]| 
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Octavo. Cuando Jupiter se encuentre en la casa 1 6 en la 7 y la 
conjuncién de los otros tres planetas forme cuadratura, le amenazan 
al Rey dos peligros, uno por parte de sus caballeros y otro por 
parte de gente extrafia, que le ganara algun territorio. Las figuras 
son cuatro : 

Jupiter Lesigty i 
Saturno, MarteySol | 4 | 10 | 4 |1 


Noveno. Estando Jupiter en la casa 1 6 en la 7, Marte en la 3 
6 en la g, Sol en conjuncién con cualquiera de los dos anteriores 
y Saturno en la casa 10, resultan las ocho figuras : 


JupiterySol | 1| 1| 7] 7] Jupiter | 1] 1] 7] 7! 
Marte | 3! 91 3] 9|| MarteySol | 3! 9] 3] Ql 
Saturno |10| 10] 10] 10 || Saturno | 10] 10] 10] 10 ]| 


que significan que el Rey pondra en prisién a alguno de sus ca- 
balleros, por haber hecho algin dafio. La importancia es mayor 
si el signo en que esta Saturno es indicador del reinado. 
Décimo. Si uno de los tres planetas superiores esta en la casa 
10 y la conjuncién de los otros dos con el Sol esta en cuadratura 
con el planeta aislado, significa una sublevacién en el reino si 
el signo en que esta el planeta sdlo es uno de los angulos en el 
hordéscopo del reinado. Las figuras son estas seis : 
Jupiter, Marte ySol | 1| 7]|| Saturno, MarteySol| 1| 4 
| ° 


Saturno 10 | 10 || Jupiter j10 | I 
Saturno, JupiterySol | 1 | 7 || 
Marte | 10 | 10 | 


Undécimo. Marte en la casa 1 6 en la 10. Jupiter en cuadratura 
acompanado de Saturno o de Sol. La significacién astrolégica es 
de luchas y batallas, con derrota de la gente cuyo ascendente sea 
el signo en que esté Marte. Las figuras son : 


Jupiter y Saturno| 4|10| 1| 7]| 
Marte 1| 1] 10|10]| 


y otras cuatro cambiando Saturno por Sol. 

Duodécimo. Jupiter en la casa 1 6 en la 10, Marte en cuadratura 
con Jupiter, Sol en oposicién a Marte y la Cabeza de dragon 
con Jupiter, con Marte o con ninguno de los dos. Son, pues, 
tres casos, que conviene estudiar separadamente. 

Primer caso : 








| 


, 
| 
4 
J 
; 
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Jupiter y Caput | 1 | 1 | 10 | 10 || 
Marte ee 2a eee 
Sol |r] 41 71 7 J 


Su significacién es que los caballeros y los hombres del Rey 
seran vencidos en tierra extrafia. 
Segundo caso: 


Jupiter | r {| 4 | 10 | 10 || 
MarteyCaput | 4 |] 10 | 1 |{ 7 |i 
Sol  aeiwt vt sa 


Su significacién es que los enemigos vendran de lejanas tierras, 
cercaran las villas del Rey y cometeran robos y muertes. 
Tercer caso : 


Jupiter 1 g¢h.¢im iw. 
Marte ££) Oi 8] ee 
Sol | ro | 4] 9 1 || 


Su significacién es que habra una sangrienta sublevacién contra 
el Rey . 

Décimotercero. Sol en la casa 1 6 en la 10 y Marte en cuadratura 
con el Sol. Si Marte se encuentra en conjuncién con Saturno o 
Jupiter supone gran desventura para el Rey. Si Marte no esta 
acompafiado de dichos planetas la desventura se refiere a algun 
gran personaje del reino. Las figuras son doce : 

Sol ee 4 ih wet wee 
Marte ySaturno | 4 | 10 | 1 | 7 || 


y las andlogas con las combinaciones : 
Sol | Sol | 
Marte y Jupiter | Marte | 


CAPITULO XI. Se limita en este capitulo a hacer unas indica- 
ciones de caracter puramente astronémico, como base para futuras 
interpretaciones astroldgicas. Afirma que las tablas astronomicas 
indican que el Sol entra en cada signo del Zodiaco el dia 23, pero 
que por la variacién de los puntos equinocciales y solsticiales no 
se le adjudica toda su influencia astroldgica hasta el dia 27. 

Respecto a los planetas Saturno, Jupiter y Marte, cuya entrada 
en los signos esté calculada en las tablas, expresa que su accion 
se amplia en seis grados y en cambio la Cabeza de dragén no 
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ejerce influencia hasta no haber disminuido otros seis grados 
en su declinacion. 

Alude muy ligeramente a la diversidad de los diametros de 
los planetas y dice que la Cabeza de dragén no tiene didmetro 
apreciable. 


CAPI[TULO XII. Reanuda el estudio de las constelaciones con 
el caso de existir una conjuncién de los tres planetas superiores 
en cualquiera de las casas impares y estar el Sol con la Cabeza de 
dragén en cuadratura con la citada conjuncién. Las figuras que 
resultan son estas doce : 

Saturno, Jupiter y Marte | 1| 1/3] 3]| 5| 5! 7 7/! 9! 3lra{r1!| 
Sol y Caput l4 |x0| 6|xx]| 8| 2/10) 4|/x2| 6| 2} 8} 


Significa que apareceran en el cielo cometas, estrellas con cola 
y fuegos o meteoros igneos. 


CAPITULO XIII. Las figuras formadas estando el Sol en la 
casa 7, uno de los tres planetas superiores en cuadratura y los otros 
dos planetas en las casas 2 y 12 6 6 y 8 tienen una significacién 
de desgracia o muerte. Son veinticuatro figuras que pueden 
distribuirse en tres grupos; el primero es : 


Sol | i. Fi Ot Fi tt £4 2s. 
Satuno | 4]/| 41| 41! 4 | 10 | 10 | ro | 1ro || 
Marte i a@ imi 6i €t.@2) tft #2. 
Jupiter | 12 | 2| 8 | 6] 12] 2] 8 | 6] 


Los otros dos grupos se obtienen cambiando los nombres de 
los planetas y colocdndolos en esta forma : 


Sol | Sol | 
Jupiter | o bien Marte | 
Saturno | Saturno | 
Marte | Jupiter | 


Hace notar ahora que, para poder predecir el momento en 
que ocurriran todos los juicios anteriormente expuestos, es ne- 
cesario observar el tiempo en que la Cabeza de dragon llegue a 
una casa determinada. En general, los sucesos desgraciados ocurri- 
ran cuando Caput llegue a la casa 1 6 7 y los sucesos favorables, 
cuando llegue a la casa 4 6 10. 
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Son también figuras que significan lides y matanzas las siguientes: 


Sol lrl rl 414171 71) 0] 0] 
—oe § £F $F.87 @f o| of wi] we 
Satuno | 7 | 9]! 10/12 /[ + |] 3! 4!{ 6 J 


y otras ocho obtenidas poniendo Jupiter en vez de Saturno. 
Dice que, por excepcidén, la figura no resulta funesta, si el Sol 
esta en la casa 1 e influye sobre el reinado. 

Todavia en este mismo capitulo incluye dos figuras, que son 


Marte | 4 Marte | 4 
SolySaturno | 7 Sol y Jupiter | 7 


que ademas de indicar guerras adversas, significan gran sequia. 


CAPITULO XIV. Uno cualquiera de tres planetas superiores 
(ya se sabe que alude a Sol, Marte, Jupiter o Saturno) que esta 
en cuadratura con el cuarto planeta y éste se encuentra en la casa 
1 si es Marte, en la casa 7 si es Sol, en la casa 10 si es Saturno 
o en la casa 4 si es Jupiter, indica un presagio funesto en el reinado 
que esté bajo el influjo del signo en que se encuentra el planeta 
mas determinado. 

Las figuras correspondientes son éstas : 


Marte | r| || Marte | r| || Marte | i] x] 
Saturno | 4/10]! Jupiter | 4|10{|| Sol | 4] 10]| 
Sol | 71 71] Sol | 71 7\| Sol | 71 7il 
Saturno | 4/10|! Jupiter | 4{10|| Marte | 4|10]| 


Saturno | 10| 10]! 


Saturno |10/10]!] Saturno | 
| Sol | a] 7il 


| 
Jupiter | 1| 7]|| Marte | 


° 

7 

Jupiter | 4| 4|| Jupiter | $) 4 
1| 7 


Jupiter | 4] 4) 
Saturno | 1{ 7|| Marte | 1| 7] 


| : Sol | 

En cambio las figuras que se forman con Marte en la casa 10 
y otros dos planetas juntos en la casa 2 6 en la casa 8, tienen 
significacién favorable al reinado que esté bajo el signo de la 
conjuncion. 

Y del mismo modo estaran sometidos los enemigos mientras 
duren las figuras que se obtienen con Marte o Sol en las casas 2, 
8, 12 6 6; uno de los planetas Jupiter o Saturno en las casas 10 
6 7 y el otro en las casas 3 6 g. Resultan segtin estas combinaciones 
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sesenta y cuatro figuras, que facilmente podra reconstruir el 
lector que haya tenido interés y paciencia para llegar a este capitulo. 
En adelante indicaré solamente la disposicién de los elementos 
astronémicos para no fatigar a los lectores. 

CAPITULO XV. Conjuncién de dos planetas en las casas 1, 
4, 7 6 10 y los otros dos planetas cercando a la casa de la con- 
juncion, sea en los signos anterior y posterior o en las oposiciones 
de éstos, pero a la vez en los laterales o a la vez en las oposiciones. 
Estas figuras, que en total son noventa y seis indican grandes 
lides y batallas, cerco de villas y fuertes matanzas con la derrota 
de los pueblos influidos por el signo que ocupe la conjuncién 
o su cuadrante. 

CAPITULO XVI. Conjuncién de Saturno y Sol en la casa 7. 
Los planetas Jupiter y Marte, juntos o separados, en las casas 
5 u 11. Se obtienen cuatro figuras que significan el mismo desastre 
anterior, aunque con escasa mortandad. 

Hace la observacién de que si la conjuncién de Saturno y Sol 
fuese en la casa 1 en lugar de la casa 7, el presagio astroldgico es 
favorable al Rey y al pueblo. 

CAPITULO XVII. Presenta en este capitulo cinco grupos de 
constelaciones que denomina quemantes ; son los siguientes 

Sol en la casa 7. Saturno con Jupiter en la casa 1. Marte en las 
casas 12 6 7. De influencia funesta bajo el signo en que esté la 
conjuncién de Saturno. 

Sol en la casa 7. Saturno con Jupiter en la casa 1. Marte en las 
casas 3 6 g. Significa enfermedades y epidemias. 

Sol en las casas 3 6 g. Saturno y Marte en conjuncién o 
en oposicién con Sol. Jupiter en la casa 10. También pueden 
estar Saturno y Marte en la casa 7 6 uno en la 7 y otro en 
la 1. Indican estas figuras que el Rey se ensafara contra sus 
vasallos. 

Sol y Marte en la casa 7. Jupiter, que es enemigo de Marte, 
en la casa 1 (oposicién). Saturno, que es enemigo del Sol, en 
cuadratura con éste. Resultan dos figuras de mal presagio para 
el Rey y el pueblo que esté bajo el signo de la conjuncién. 

La sustitucién de la Cabeza de dragén por Saturno en las dos 
figuras Ultimas no es de mal presagio para el pueblo, aunque si 
lo es para el Rey. 

CAPITULO XVIII. Dos de los planetas Saturno, Jupiter y 





d 
| 








112 JOSE A. SANCHEZ PEREZ 


Marte, estén en conjuncién en una de las casas 1, 4, 7, 10; el 
tercer planeta en oposicién y el Sol en cuadratura. Esto da lugar 
a 24 figuras que sefialan lides y guerras con pocas matanzas en 
el pueblo que esté bajo el influjo del signo de la conjuncién. 

CAPITULO XIX. Presenta tres casos diversos : 

1° Saturno en una casa de las impares. Sol y Jupiter en oposicién 
a Saturno. Marte en una de las restantes casas impares. El juicio 
astrolégico es muy favorable bajo el influjo del signo en que esté 
la conjuncién de Sol y Jupiter. Las figuras son 24. 

2° Las mismas posiciones para Saturno, Jupiter y Marte, pero 
el Sol en conjuncién con Saturno. Pronostica desgracias. 

3° Sol y Jupiter en la casa 1. Saturno y Marte en oposicién 
mutua en las restantes casas impares. Las cuatro figuras que 
se obtienen indican conquista de villas y castillos. 

CAPITULO XX. Sol y Saturno en la casa 7. Jupiter en la casa 3 
6 en la 9. Marte en la 11 6 en la 5. Esta constelacién pronostica 
muerte del Rey con engafio y traicion. 

CAPITULO XXI. La base de este capitulo es que Saturno 
y Jupiter estén en oposicién ocupando una casa cualquiera y 
la opuesta. Si el Sol esta con Jupiter es buen presagio. Si el Sol 
esta con Saturno es mal presagio. Si el Sol esta con Marte tres 
casas detras de Jupiter indica bienestar general. Si el Sol va solo 
detras de los otros tres aventura fuertes lides y matanzas. 

CAPITULO XXII. Expone varios grupos de constelaciones. 

1° Sol en la casa 1. Marte en la casa 4 6 en la 10. Jupiter o 
Saturno en casa par, sin estar en la de Marte. Resultan veinte 
figuras que vaticinan la destruccién del Rey bajo el signo en 
que se halle el Sol. 

2° Sol en la casa 10. Marte en cuadratura. Jupiter o Saturno 
en casa impar sin estar en la de Marte. Resultan veinte figuras 
de buen augurio para el Rey. 

3° Si en todas las figuras anteriores se sustituye Jupiter por 
Marte y Marte por Jupiter se interpretara como sefial de paz 
y bienestar. 

4° Sol en cualquier signo. Marte en cuadratura. Saturno y 
Jupiter juntos en una casa de igual paridad que la que ocupa 
Marte. Se obtienen asi 120 figuras de un presagio fatidico, con 
vencimiento y cautiverio del Rey y la gente que se halle bajo el 
influjo del signo en que el Sol se encuentre. 
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CAPITULO XXIII. Estando el Sol en una cualquiera de las 
doce casas, dos planetas juntos en oposicién con el Sol y el planeta 
restante en el tercer signo siguiente al Sol o siguiente a Marte, 
se forman setenta y dos constelaciones, que presagian grandes 
males y guerras bajo el signo de la conjuncion. 

Otro grupo de constelaciones de igual significacién astroldgica 
se forma con la conjuncién de Marte y Sol en cualquier signo, 
Jupiter en el quinto signo siguiente y Saturno en el noveno. 
Se obtienen 12 figuras. 

CAP{[TULO XXIV. Cuando Saturno se encuentra en Aries 0 
Escorpion, en cualquier casa del cielo y la conjuncién Sol-Jupiter 
se encuentra en el quinto signo a partir de Saturno, quiere decir, 
Leo o Piscis, indica gran sequia, carestia de subsistencias y hambre 
en toda la Tierra y especialmente en el sefiorio del signo en que 
esté Saturno. Resultan 24 figuras. 

El mismo significado, con mayor intensidad, se deduce si en 
las figuras anteriores se afiade que Marte esta en cuadratura con 
Jupiter. 

CAPITULO XXV. Si Jupiter y Saturno se encuentran en 
Aries o Escorpién, en cualquier casa del cielo, Marte en signo 
terreo (Tauro, Virgo, Capricornio), Sol en signo acueo (Cancer, 
Escorpion, Piscis) y la Cabeza de dragén en signo terreo, se forma 
constelacién que anuncia lluvias beneficiosas, abundancia de 
cosechas, aumento de riqueza y paz entre los hombres. En el 
libro pone el autor 648 figuras en 72 grupos de g : la mitad co- 
rresponden al caso de Aries y la otra mitad al caso de Escorpién. 

CAPITULO XXVI. De todas las constelaciones anteriores 
puede deducirse el precio que tendra el pan en cada mes del afio. 
Para ello basta observar : 1° cual es el sefior del signo en que se 
verifica la conjuncién; 2° en qué signo esta cada mes el sefor 
de aquel signo; 3° contar los signos que haya entre el signo ocupado 
por el senior y el Sol. Hechas estas observaciones ya puede decirse 
que el numero de signos contados hasta el Sol son los maravedises 
y los grados que no completan un signo son las partes de maravedi. 
Esta cuenta se aplica lo mismo en las regiones en que por un 
maravedi se dan varias medidas de pan, y en este caso, el numero 
de signos indica el numero de medidas de pan en lugar del nimero 
de maravedis. 

CAPITULO XXVII. Este capitulo indica que tanto los signos 
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como los planetas expresan fortuna o infortunio: cuando se 
reunen se aumenta su influencia y cuando se hallan separados, 
se disminuye. 

CAPITULO XXVIII. Cuando Saturno esté en la casa 6, el 
Sol en la 3, Jupiter o Marte en la 11 y la Cabeza de dragon en 
la 1 se forma una constelacién que presagia muchas lluvias, muchas 
cosechas, aguaceros que causaran dafios, abundancia de viveres 
en el verano y victoria del rey sobre sus enemigos en el pueblo 
que corresponda al signo en que se halle el Sol. Las dos figuras 
que resultan dependen de considerar Jupiter o Marte. 

La intensidad de las lluvias dependa de la condicién de los 
signos en que se hallen los planetas. Si todos o la mayoria estan 
en signos acueos, las lluvias seran extraordinarias y prolongadas; 
si estuvieran en signos terreos, las lluvias serian menos abundantes ; 
si los planetas estuvieran repartidos en signos acueos y terreos, 
las lluvias serian muy provechosas; y si estuvieran en signos 
aereos o igneos, habria muchas nubes pero pocas Iluvias. 

Finalmente, para saber precisar el tiempo en que acaeceran 
las lluvias se calcula cuando estara la Luna en el signo de la con- 
juncién de los planetas o en la cuadratura de dicho signo y en 
ese tiempo sera la lluvia «si Dios quiere ». 

CAPITULO XXIX. Esta dividido en tres subcapitulos. 

I. El sol esta situado en la casa 1 y el signo correspondiente 
es el ascendente del rey; Saturno esté en posicién de trino con 
el Sol; Jupiter y Marte juntos se hallan en otro trino también 
con el Sol. Esta constelacién, que da lugar a 2 figuras, significa 
que los enemigos del rey se sublevaran y causaran dajfios. 

Il. Hace observar que las casas impares son favorables al rey 
cuando en ellas estan los signos afectos al rey 0 al Sol y que por 
el contrario son adversas las casas de lugar par. 

III. El Sol en la casa 1 6 en la 7. Marte y Jupiter juntos en 
cuadratura con el Sol. Produce 4 figuras. Significa destruccién 
y muerte probable del rey; presagia la muerte segura si el signo 
en que se encuentra el Sol es el ascendente del rey. 

CAPITULO XXX. Indica que los sucesos ocurren en los 
paises orientales u occidentales segin que los signos sean signifi- 
cadores de unos o de otros. 

CAPITULO XXXI. La enfermedad, prisién 0 miedo ter- 
minar4 cuando exista conjuncién de planetas en el signo in- 
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fortunado del dia en que ocurridé el accidente de que se trate. 

Se enriquecera una persona cuando se verifique una conjuncién 
de varios planetas en el signo que fuera el ascendente en el dia 
de su nacimiento. 

Podra augurarse alguna desgracia cuando en el ascendente 
del nacimiento de una persona o en su casa 7 hubiera algun planeta 
pesado, es decir Saturno, Jupiter, Marte o Sol, y vuelva a encon- 
trarse en el mismo signo. 

Se presagia la muerte de una persona cuando el Sol esté en 
el signo del ascendente de su nacimiento o en su casa 7 y Marte 
con Saturno o con Jupiter en cuadratura con respecto al Sol. 
Si en esta constelacién se sustituye el Sol por Saturno o Jupiter, 
indica desgracia pero no muerte. 

Una persona obtendra satisfacciones o alegrias cuando se reunan 
tres planetas superiores en el signo de su ascendente o en su casa 7 
y el cuarto planeta superior se halle en signo enemigo. Si el cuarto 
planeta no esta en signo enemigo significaria desgracia, pero si 
el Sol esta con los otros planetas vuelve a ser sefial de buena 
suerte. 

Hace observar que se consideran signos fuertemente enemigos 
los que se encuentran a partir de otro en su casa 4, 10, 7, 2 y 12. 
Que son débilmente enemigos si estan en su casa 8 y 6. En cambio 
son signos amigos los que a partir de un signo se hallan en su 
casa 3, 5,9 y Il. 

La terminacion de la disputa (varaia), desacuerdo o pleito 
entre hombre y mujer se puede predecir en los casos siguientes : 
Si hay 3 planetas en el signo del ascendente del hombre o en el 
signo del ascendente del comienzo de la cuestién, vencera el 
hombre. Si hay 3 planetas en el signo del ascendente de la mujer 
o en la casa 7 del comienzo de la cuestién, vencera la mujer. Si 
hay 3 planetas en la casa 3 a partir del ascendente del hombre o 
del comienzo de la cuestién, habra particién de bienes sin que 
pierda el hombre. Si sdélo hay 2 planetas en las circunstancias 
anteriores y los otros dos en signos enemigos, se recrudecera 
la cuestién, pero terminarda satisfactoriamente para los dos. 

Para prejuzgar la pelea o reyerta entre dos hombres se tiene 
en cuenta que el significado en estaca (casa impar) vence al signifi- 
cado en Angulo (casa par); si los signos estan a la vez en estacas 
o en angulos vencen los signos por analogia con el signo en que 
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haya conjuncién de planetas y si hubiera empate no venceria 
ninguno. 

CAP{TULO XXXII. Para saber si un hombre saldra afortunado 
en una empresa, se averigua qué signo ocupa el lugar g en el 
hordéscopo de su nacimiento y se coloca dicho signo en el ascendente 
del comienzo de la empresa. La fortuna que se quiere predecir 
sera efectiva si se cumple una de las 48 figuras que se forman 
con los datos siguientes: Sol o Jupiter o ambos en la casa 1, 
Saturno y Marte juntos o separados en las casas amigas 3, 5, 
g, II. 

CAPITULO XXXIII. El tiempo 0 momento en que se realizara 
la prisién sera cuando se forme una de las constelaciones siguientes 
a condicion de que la casa 1 6 7 esté ocupada por el mismo planeta 
que habia en la casa 12 6 6 de la constelacién que indicé que 
seria preso. Uno de los cuatro planetas, Saturno, Jupiter, Marte, 
Sol en la casa 1 6 en la 7 y los otros tres en conjuncion en signos 
enemigos, que para la casa 1 son las casas 4, 7, 10, 12 y para la 
casa 7 son las casas 1, 4, 6, 10. Resultan 32 figuras. 

CAPITULO XXXIV. El tiempo o momento en que sera 
puesto en libertad, se prejuzga de una manera andloga cambiando 
las casas en esta forma: uno de los cuatro planetas en la casa 6 
6 12 y los otros tres en conjuncién, en signos amigos, que para 
la casa 6 son las casas 2, 4, 8, 10 y para la casa 12 son las casas 2, 
4, 8, 10. También resultan 32 figuras. 

CAPITULO XXXV. Un hombre recibiré dignidad 0 sefiorio 
si en la casa 10 de su nacimiento estuvieran Jupiter o Sol. Esto 
supuesto, obtendra el beneficio cuando se junten Jupiter y Sol 
en la casa 10 y los otros dos planetas Saturno y Marte juntos o 
separados estén en signos amigos que son las casas 2, 6, 8, 12. 
Se forman 16 figuras. 

CAPITULO XXXVI. Para averiguar la existencia de una 
destitucién de dignidad o pérdida de sefiorio se observa qué 
planeta estaba en el ascendente o en la casa 10 al comienzo de 
la dignidad o sefiorio. Cuando dicho planeta ocupe la casa 12 
6 la casa 6 y los otros tres planetas juntos o separados se encuen- 
tren en las casas de signos enemigos, ocurriraé la pérdida con 
motivo de acusaciones. 

Las acusaciones seran ciertas si los tres ultimos planetas estan 
en conjuncién. Las acusaciones serdn en parte verdaderas y en 
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parte falsas si hay conjuncién de dos planetas. Las acusaciones 
seran falsas si los tres planetas estan en tres casas distintas. 

Las casas enemigas de la 12 son la 3, la 6, la g y la 11. Y las 
casas enemigas de la 6 son la 3, la 5, lag y la 12. 

Para el caso de acusaciones ciertas resultan 32 figuras. 

Para el caso de acusaciones verdaderas y falsas resultan 264 
figuras. 

Para el caso de acusaciones falsas resultan 192 figuras. 

CAPITULO XXXVII. Si la mayoria de los planetas estan 
en casas de angulo al empezar la sublevacién, venceran los suble- 
vados o «salidos », En otro caso vencera el rey. 

CAPITULO XXXVIII. Las constelaciones que indican el 
casamiento son dos: la primera cuando Sol esta en el ascendente 
del nacimiento del hombre y Jupiter en la casa 11 y la segunda 
cuando la conjuncion de Saturno y Marte se encuentra sustituyendo 
al Sol en la constelacion anterior. 

Existe ademas la combinacién : Saturno en la casa 2, Jupiter 
en la casa 7 y Sol en la casa 11, que quiere decir que el casamiento 
no sera legitimo. 

CAPITULO XXXIX. Este capitulo modifica y amplia el 
juicio expuesto en el ultimo parrafo del capitulo XXXI. También 
da nuevas normas acerca del contenido en el capitulo XXVI. 

Contienda entre dos hombres. Para saber quién vencera se 
forma el horéscopo del nacimiento de ambos, se observa cuales 
son los planetas de mayor influencia en cada uno, se forma el 
horéscopo en el momento de la contienda y se asegura que vencera 
aquel cuyo hordéscopo de nacimiento se asemeje mas al horéscopo 
de la contienda. En el caso de empate, es decir, que haya dos 
planetas como en el primero y dos como en el segundo, decide 
la victoria el Sol. 

El tiempo en que terminara la contienda lo indica la Luna: 
se verificara cuando ésta se ponga en conjuncién con el planeta 
o planetas que sefalan la victoria. 

Nuevas denominaciones de los planetas. Los planetas Saturno, 
Jupiter, Marte y Sol se llaman pesados. Entre éstos se denominan 
fijos a Saturno y Jupiter; también se asimila a los planetas fijos 
la Cabeza de dragon. Los signos del Zodiaco llamados fijos son 
Tauro, Leo, Escorpién y Acuario. 

Fuicios astrélogicos para elegir un momento favorable. Las huestes 
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que salgan a luchar con enemigos deben hacerlo cuando la Luna 
se encuentre en casa de Angulo y en signo fijo y los planetas o 
su mayoria en signos favorables. El hombre que salga a luchar 
o solamente a ponerse en camino debe hacerlo cuando Mercurio 
se encuentre en la regién hacia donde el hombre se dirija : estas 
regiones pueden ser oriental, septentrional, occidental o medio dia. 

Comprobacién de la verdad o la mentira. Se forma el horéscopo 
de la hora de la cuestién que se consulta : si la Luna se encuentra 
con algun planeta, tal cuestidn es verdad; si la Luna esta separada 
de los planetas, la cuestidn es falsa. 

Prejuicio acerca del precio del pan en cada mes. Se observa en 
qué signo esta el Sol en dicho mes. Se busca a qué planeta corres- 
ponde ese signo. Se ve cudntos signos o grados hay entre dicho 
planeta y el Sol. Este nuimero sera el del precio del pan. 

Otro modo de averiguarlo consiste en observar cuando entra 
el Sol en la Cabeza de Capricornio, contar los signos y grados que 
en ese momento haya desde el Sol a la Luna y éste numero indi- 
car4 el precio del pan. 

Nuevo juicio sobre contiendas y batallas. Para saber quién vencera 
se observa dénde esta Mercurio. Los que luchen de frente a 
la region en que esté Mercurio venceran y los que estén de espaldas 
seran vencidos. 

Nuevos juicios para elegir momento favorable. El hombre que 
salga a luchar debe hacerlo en la hora de Marte o en la de Saturno, 
cuando la Luna esté en Sagitario, cuando la Luna esté hacia 
Oriente y cuando el ascendente sea un signo favorable o signifi- 
cador. Hace observar que el signo Virgo es siempre adverso, 
el de Géminis favorable al rey y los leales del rey. 

El rey que se pone en camino con mucho acompafamiento 
debe hacerlo cuando haya dos o tres planetas en el signo de su 
ascendente, y si se pone en camino con poco acompanamiento, 
debe hacerlo cuando los planetas estén en la casa 7. Los que se 
pongan en camino por orden del rey deben hacerlo cuando haya 
dos o tres planetas en la casa 2 6 en la casa 11. 

Algunos juicios por influjo de la Cabeza de dragon. En \as cons- 
telaciones que indican luchas o batallas, la Cabeza de dragon 
significa que seran grandes y fuertes cuando se halle alejada de 
los planetas y en casa de condicién distinta con relacién a su 
numero par o impar. 
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La Cabeza de dragén sefiala que vencerd4 la gente que esté 
bajo la significacién del signo en que aquélla se halle. 

Cuando existen dos planetas en la casa 10 y otros dos en la casa 1 
6 en la 7, la Cabeza de dragén indica la desgracia de la regién 
significada por el signo en que se encuentre la Cabeza. 

CAPITULO XL. Marte en la casa 1 6 en la 7, Jupiter en 
cuadratura con Marte y la conjuncién de Saturno y Sol en cuadra- 
tura con Jupiter o con Marte. Esta constelacién presagia fuertes 
matanzas, graves dafios y derrota en la lucha si el signo en que 
esté la conjuncién Saturno y Sol es uno de los significadores del 
enemigo. Resultan 8 figuras. 

C\PITULO XLI. Cuando Saturno esté en la casa 7, Jupiter 
en la casa 10 6 en la 4, Marte en la 3 6 lag y Sol en la 11 la 5, 
el rey saldra a combatir a los enemigos y los vencera completamente 
cuando el Sol llegue a la casa 2; ademas se asegurara la paz para 
en adelante. Hay 8 figuras. 

CAPITULO XLII. Sucederé lo que se indica en el titulo si 
Saturno esta en la casa 7, Marte en la casa 1 6 en la 7, Jupiter 
en la 3 6 en la g, la Cabeza de dragon en la 5 6 en la 11 y Sol en 
la 4 6 en la 10, 6 sea en cuadratura con Marte. Resultan 16 figuras. 

CAPITULO XLIII. Para saber si a una persona le van a 
ocurrir desgracias por heridas, accidentes, graves enfermedades 
o muerte, se observa el signo del ascendente en el hordscopo 
de su nacimiento. Si Saturno, Marte, Sol o la Cola del dragon, 
que son infortunados, estan en cuadratura del signo del ascendente 
y el sefior de este signo esta en las casas 2, 6, 8 6 12 6 en conjuncion 
con varios planetas, puede asegurarse alguna desgracia. 

Si la Luna entra en el ascendente de la persona o en su casa 7, 
le ocurrira grave enfermedad o muerte. Si la cuadratura de los 
astros infortunados fuese por detras, es decir, contando en sentido 
inverso al movimiento celeste, la desgracia sera producida por 
heridas, llagas o accidente. Y si hubiera una cuadratura por delante 
y otra por detras, la muerte sera indudable. 

CAPITULO XLIV. El infortunio que significa Saturno se 
disminuye o se neutraliza cuando Jupiter esta en trino, cuadratura 
u otra situacién o aspecto favorable. 

El infortunio que significa Marte lo disminuye o neutraliza 
Venus de la misma manera. 

Mercurio es un planeta que cuando esta visible permite hacer 
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diversos augurios : si tiene color rojizo significa disputas, contrarie- 
dades y derramamiento de sangre; si tiene color amarillento 
presagia sequia y carestia de viveres; si tiene color verdoso, todo 
lo contrario; si aparece muy oscuro anuncia tristezas y enferme- 
dades. También predice el resultado de las gentes que se ponen 
en camino para negocios o luchas : saldran triunfantes los que ca- 
minen de cara a Mercurio y fracasaran los que marchen en direccién 
opuesta. 

La fortuna que siempre indica la presencia de Jupiter se vé 
reforzada cuando con él esta la Cabeza del dragon. 

La fortuna que siempre indica la presencia de Venus se vé 
también aumentada si la Cabeza del dragén se encuentra en 
trino o en sextil y se aumenta todavia mas si esta posicién ocurre 
en el signo de Géminis o de Virgo. 

CAPITULO XLV. Sol con Saturno o con Marte en casa 
par y los otros dos planetas, Jupiter y Marte o Jupiter y Saturno, 
separados, pero ambos en cuadratura, una por delante y otra 
por detras, significa lluvias abundantes. 

La mayor fuerza de las lluvias y aguaceros sera cuando la Luna 
entre en el signo de la conjuncién o en su casa 7. 

Si los signos de la constelacién significan dafios y perjuicios, 
en invierno se producirén por nieves y heladas y en verano por 
tormentas con piedra o granizo. Los dafios seran mayores en la 
region a que se refiera el signo de la conjuncién. 

Inserta las 48 figuras correspondientes y afiade después que 
si Jupiter se encuentra en sustitucién de Saturno o de Marte, 
las lluvias seran beneficiosas. 

CAPITULO XLVI. Sol en la casa 1, Jupiter en conjuncién 
0 en oposicién y Saturno con Marte en trino o sextil con respecto 
al Sol significa buena fortuna para el rey. Se forman 8 figuras. 

CAPITULO XLVII. Sol con Marte en la casa 7, Saturno 
o Jupiter en la casa 1 y la Cabeza del dragon en la 4 6 en la 10 
significa desgracias y perjuicios para el rey, si el signo de la con- 
juncién es significador del rey. En cambio si este signo es signifi- 
cador de los enemigos, para éstos sera la desgracia y el infortunio. 
Resultan 4 figuras. 

CAPITULO XLVIII. Sol con uno de los planetas Saturno, 
Jupiter o Marte en una de ias casas « masculinas », que son las 
estacas o impares, la conjuncién de los otros dos planetas que 
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quedan en la casa impar siguiente y la Cabeza del dragén en 
la casa par que sigue a la anterior. Esta constelacién, que da lugar 
a 18 figuras, prejuzga que el rey triunfar4 sobre sus enemigos 
mediante tratos y convenios sin recurrir a la lucha y haciéndoles 
bien. 

CAPITULO IL. Sol en la casa 7, Jupiter en casa impar, que 
puede ser también la 7,y Marte con la Cola del dragén en la casa 5 
6 en la 11. Si el signo en que estuviera el Sol fuese el ascendente 
del rey o su casa 10 6 el ascendente del reinado o su casa 10, la 
constelacién indica la muerte del rey a traicién. Resultan 12 figuras. 

Si se cambian las casas impares por casas « femeninas » o de 
lugar par, el juicio astrol6gico es muy distinto puesto que indica 
desgracias y muertes en los hombres viles, malvados, usurpadores 
y encumbrados injustamente. 

Cuando Sol esta con Saturno o Jupiter en la casa 7, el planeta 
de los citados que no esta con el Sol en la casa 10 y Marte con 
la Cola del dragén en la casa 3 6 en la g, se observa el signo de 
la conjuncién del Sol; si este signo fuera significador del rey, 
de la ciudad o del reinado, la constelacién indica el asesinato 
del rey y dafios y matanzas en el pueblo. En el caso de no ser 
el rey asesinado, sufrira una gran desgracia. Se forman 4 figuras. 

Cuando Sol esté en la casa 1, en la 5 6 en la 11 y Marte en la 3, 
en la 7 6 en la g, anuncia guerra en la cual venceran los de la region 
que esté bajo el influjo del signo en que se encuentra el Sol. 

CAPITULO L. Saturno en las casas 1, 3 u 11, Jupiter en 
oposicién, Marte en cuadratura, Sol en oposicién a Marte y 
por ultimo Venus en trino con Saturno o Jupiter. Esta constelacién 
da lugar a 12 figuras que significan disputas, perjuicios y muertes 
entre los enemigos del rey. 

CAPITULO LI. Cuando Sol estd en la casa 1 6 en la 7, Marte 
en cuadratura, Saturno con Jupiter en casa impar que no sea 
la 1 ni la 7 y Venus en cuadratura con esta conjuncién de Saturno 
y Jupiter, el juicio astrolégico presagia una guerra sangrienta, 
el triunfo de los enemigos, la muerte del rey y la pérdida del reino. 
Este juicio fatidico es mas seguro si el signo en que se halle el Sol 
fuera el ascendente del rey o del reinado o la casa 10. Se obtienen 
32 figuras. 

CAPITULO LII. Si se encuentra Sol en la casa 1, Marte en 
cuadratura, o sea en las casas 4 6 10 y la tripie conjuncién de Sa- 
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turno, Jupiter y Cabeza de dragén en casa impar, que no sea la 1, 
el rey tomar4 graves determinaciones con sus aportellados a 
quienes destituira y algunos de ellos moriran. Se forman 1o fi- 
guras. 

Esta misma constelacién presagia gran fortuna para el rey si 
la conjuncién triple esté en signo significador del rey. Y cuando 
esta conjuncién exista en un signo significador de los enemigos 
del rey, indica que morira el caudillo de los enemigos y entrara 
la desgracia en éstos. 

CAPITULO LIII. Sol con Marte en la casa 1, Jupiter en cua- 
dratura y Saturno con Cabeza de dragén en la casa 3 6 en la 9g, 
significa el cerco o sitio de una villa o castillo que se halle bajo 
el influjo del signo en que esté la conjuncién de Sol y Marte. 
El triunfo sera4 para los sitiados. Se forman 4 figuras. 

CAPITULO LIV. Sol, Saturno y Marte en conjuncién triple 
ocupando una de las casas impares y Jupiter con Cabeza del 
dragén en cuadratura significa también el cerco de una villa o 
castillo que se halle bajo el influjo del signo en que esté la triple 
conjuncién o su casa 10, pero el triunfo sera de los sitiadores. 
Resultan 12 figuras. 

CAP{[TULO LV. Cuando Marte y Cabeza de dragén estén 
juntos en la casa 3 y Sol con Saturno o con Jupiter en cuadratura 
indica que se ha de entablar batalla entre el rey y sus enemigos, 
y que venceran éstos. El momento mas culminante de la lucha 
sera en el tiempo en que esté la Luna en la casa 1 6 en la 7. Se 
obtienen 8 figuras, teniendo en cuenta las posiciones de la Luna. 

CAPITULO LVI. Saturno en la casa 1, Jupiter en la casa 7, 
Marte en la casa 12 6 en la 6 y Sol en la casa 2 6 en la 8 significa 
desgracias, luchas, muertes y pérdidas materiales en la villa, 
pueblo o castillo que se halle bajo el influjo del signo en que 
esté Saturno. Hay 4 figuras. 

CAPITULO LVII. Cuando los planetas mas influyentes sean 
los que corresponden a los signos acueos y a la vez se encuentren 
en estos signos, el afio sera de cosechas abundantes, especialmente 
en tierras de ribera, habra lluvias provechosas y abundantes, 
aunque causaran algun dafo por el crecimiento de los rios y las 
inundaciones de las vegas. 

Las situaciones andlogas en los signos terreos indican ano 
abundante en viandas, pan, mieses y vegetales, con excepcion 
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de los Arboles frutales; en los hombres habra enfermedades que 
producen melancolia. 

Si se trata de signos aereos la significacion es de sequia y escasez 
en terrenos bajos, pérdida de cosechas de mies y vegetales, buena 
cosecha en los a4rboles, menos en nogales y olivos, y buen afio 
en los montes y regiones altas. Entre los hombres habra enferme- 
dades de pardlisis, enemistades y malas pasiones. 

Cuando la disposicién andloga de los planetas se refiera a los 
signos igneos, el afio sera de hambre y sequia en general, seran 
malas todas las cosechas y, entre los hombres, habra enfermedades 
de garganta y pulmones, epidemias y mortandad. 

Si los planetas significadores estuvieran repartidos en signos 
acueos y terreos sera un afio de gran abundancia y por lo tanto 
baratura [rafecedumne] de viveres. 

Si estan en signos aereos e igneos, habra escasez de aguas, 
seran malas las cosechas, se dafiaran los arboles, a excepcién de 
nogales, olivos, encinas y robles, caeran rayos y _ habra 
epidemias entre los hombres; las regiones de monte y altura 
sufriran mas los perjuicios. 

Si estan repartidos en otros signos se deduce la significacién 
astroldgica de la reunién de las significaciones de cada uno. 

Debe tenerse en cuenta que al estar juntos dos planetas en un 
mismo signo tiene mas influencia el que va a salir que el que 
acaba de entrar. 

(Véase el capitulo LX en que amplia este asunto.) 

CAPITULO LVIII. Para establecer juicios astrolégicos acerca 
de la muerte o desgracia de una persona se atiende al hordéscopo 
de su nacimiento, se observa cual es el planeta de mayor influencia 
y se sigue la marcha de este planeta hasta que llegue a la casa 1, 
que es el ascendente. Si uno’ de los planetas que indican muerte, 
que son Saturno y Marte, estuvieran en cuadratura, es decir, 
en la casa 4 6 en la 10, entonces ocurriré la muerte. 

También puede ser sefial de muerte que el planeta influyente 
esté en la casa 7 y Saturno o Marte en cuadratura. 

La situacién de la cuadratura modifica los presagios en esta 
forma : I. La cuadratura por delante respecto de la casa 1, indica 
la muerte con seguridad. II. La cuadratura por detrds respecto 
de la casa 1, significa llagas, enfermedades o lesiones en el cuerpo, 
que pueden no causar la muerte. III. La cuadratura por delante 
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respecto de la casa 7, tiene la misma significacién anterior. IV. La 
cuadratura por detras respecto de la casa 7, augura desgracias 
e infortunios del haber o capital sin relacién con la salud. 

Por ultimo, cuando un planeta nefasto aparece en el hordscopo 
del nacimiento entre las casas 1 y 10 indica enfermedades o acci- 
dentes corporales y cuando aparece entre las casas 1 y 4 significa 
desgracias por dinero. 

CAPITULO LIX. Este es el capitulo mas interesante del libro 
con relacién a Espana, y con él se demuestra el interés que debidé 
tener Alfonso el Sabio para que el libro resultara de utilidad 
practica, puesto que lo afaden los traductores haciendo la obser- 
vacion de que los datos consignados respecto a las villas de Espafia 
«en que vivimos », son los que mas « habemos menester ». 

Comienza por establecer la influencia, poder o sefiorio de los 
signos del Zodiaco sobre las regiones espafiolas, dando por supuesto 
el conocimiento de la distribucién de los diversos planetas en los 
signos del Zodiaco. 

Los grados asignados a Venus en el signo de Virgo ejercen 
poder sobre Cordoba y sus términos. [Son los grados 8 a 13]. 

Los grados asignados a Jupiter en el signo de Cancer ejercen 
poder sobre Sevilla, Cadiz y sus términos. [Son los grados 7 a 13]. 

Los grados asignados a Marte en el signo de Leon ejercen 
poder sobre Murcia, Valencia, Barcelona y sus términos. [Son 
los grados 26 a 30]. 

Los asignados a Venus en el signo de Libra ejercen poder sobre 
Zaragoza y sus términos. [Son los grados 7 a 11]. 

Los asignados a Jupiter en Tauro, sobre Toledo y sus tér- 


minos. [Son los grados 16 a 22]. 
Los asignados a Marte en Virgo, sobre Tortosa y sus términos. 


[Son los grados 19 a 24]. 

Los asignados a Mercurio en Sagitario, sobre Santa Maria 
de Albarracin y sus términos. [Son los grados 15 a 19]. 

Establece después el poderio de los planetas sobre las regiones 
espafiolas, segun la mansién o porcién del cielo en que se encuen- 
tran aquéllos. Dice que esta distribucién la toma de los sabios 
antiguos, y es la que sigue : 

El Sol, cuando esta en las mansiones Annath, Annacra, Algafr 
y Caadaddebe, ejerce su poder sobre Barcelona y sus términos. 

La Luna y Venus, en las mansiones Albotaym, Attarf, Azebene 
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y Caaddebolah, ejercen su poder sobre Mérida y todo el Algarb. 
[Actualmente seria Extremadura, Huelva y todo el sur de Portugal 
hasta los términos de Lisboa]. 

Marte y Mercurio, en las mansiones Agoraya, Algebah, Alichil 
y Caadgood, ejercen su poder sobre Murcia, Valencia y sus tér- 
minos. 

La Luna y Mercurio, en las mansiones Aldebaran, Alzobra, 
Alcab y Caadalechvia, ejercen su poder en Sarrona [?] y Jaén 
y sus términos hasta llegar a los términos de Cordoba. 

Saturno y Jupiter, en las mansiones Alahaca, Agarfa, Axaula 
y Alfarg el primero, ejercen su poder sobre Talavera y sus tér- 
minos hasta Medinaceli, abarcando toda Castilla. 

Jupiter y Venus, en las mansiones Attaya, Alave, Annaym 
y Alfarg el posterior, ejercen su poder sobre Sevilla, Carmona, 
Faz albolot o sea Campo de encinas [actualmente Campo de Cala- 
trava], Toledo y sus términos. 

Marte y Saturno, en las mansiones Addira, Agymech, Elbelda 
y Bathnealhot, ejercen su poder sobre Cérdoba y sus términos. 

[He hecho el estudio de estas mansiones en los « Libros del 
saber de Astronomia de ALFONSO EL SaBIO», edicién Rico y 
Sinopas, Madrid, 1863-67, he consultado la obra de NALLINO 
titulada « Albattani, opus astronomicum, Mediolani, 1903-07, he 
compulsado el trabajo de Tallgren « Los nombres drabes de las 
estrellas, publicado en el Homenaje a don RAMON MENENDEZ 
PipaL, Madrid, 1925, he mirado los catalogos de estrellas que he 
tenido a mi alcance y, en resumen, he podido identificar todas 
las mansiones que cita el « Libro de las cruces » con las 28 mansiones 
lunares alfonsies. En la lista siguiente puede verse el nombre de 
cada mansion, las variantes que ofrece este nombre en otros 
autores, la traduccién espafiola, la denominacidén estelar y la co- 
rrespondiente mansién ALFONSi. 

Agarfa = As-Sarfah = El retorno al frio o al calor = f del 
Leon = Mansion 12. 

Agoraya = Al turaiya = La abundancia = » de Tauro (Pléyades) 
= Mansion 3. 

Acymech = Acimet alahazel = As-Simak = Simak al azal = 
La del vociferante = a de Virgo = Mansion 14. 

Addira = A\ dira = Addirah al mobgota = El brazo tendido 
= a, B de Géminis = Mansion 7. 
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Alahaca = Alhaca = Al Heka = La acostada = A, ¢’, 6” de 
Ori6én = Mansion 5. 

Alave = Alaue = Alauwa = Cosa retorcida = 8, », y, 3, « 
de Virgo = Mansion 13. 

Albotaym = Albotain = Vientre pequefio = e, 5, p de Aries = 
Mansion 2. 

Alcab = Alcalb alacrab = Calb alacrab = Antares = El corazon 
de Escorpién = a de Escorpién = Mansion 18. 

Aldebaran = Al debaran = Adebaran = Addauaran = El 
zaguero = Ain al thaur = El ojo del toro = a de Tauro = Man- 
sion 4. 

Alfarg primero = Alfargue almocadem = Vaciadero delantero = 
a, B del Pegaso = Mansidn 26. 

Alfarg posterior = Alfargue almohar = Vaciadero posterior = 
a de Andromeda y y, 5 del Pegaso. Mansién 27. 

Algafr = Algaphr = Algarf = La cosa cubierta = ¢, x, A 
de Virgo = Mansion 15. 

Algebah = Algjebha = Gebhat alaged = La frente del leon = 
a, y, n, € de Leén = Mansion 1o. 

Alichil = Aliclil = Alyclyl = La corona = @, «x de Libra 
y y de Escorpién = Mansién 17. 

Alzobra = Alzubra = Agobra = El yunque con el martillo = 
5, @ de Leén = Mansion 11. 

Annacra = Annacgra = Al nethra = La desatada = e€ de 
Cancer = Mansion 8. 

Annath = Al nach = El empujamiento = a, n, 6’, « de Aries = 
Mansioén 1. 

Annaym = Annaaym = Alnaain = Alnaam = Naam = Los 
avestruces = o, ¢, { de Sagitario = Mansioén 20. 

Attarf = Atarf = Al terfha = Los ojos del leén = « de Escor- 
pién y « de Leén = Mansion g. 

Attaya = Athaya = El saludo = y, € de Géminis = Mansion 6. 

Axaula = Alshaula = Alxeula = Xeulet alacrab = Las arre- 
dradas = A, v de Escorpién = Mansion 19. 

Azebene = Alzubana = Zubane = Alzuban = Zubaniya = 
Zebenayn = Los colgaderos de la balanza = Zebenayn alacrab = 
Los cuernos del escorpién = a, B de Libra = Mansidén 16. 

Bathnealhot = Bant alhot = Betn alhut = El vientre del pez = 
B de Andrémeda = Mansidén 28. 
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Caadaddebe = Cad aldebe = Cad aldebeh = Sad al dabih = 
La ventura del degollador = a’, a”, 8, v de Capricornio = Man- 
sion 22. 

Caadalechvia = (ad alahbia = Sad al achbia = Saad elach- 
bich = La ventura de las tiendas = y, 7, ¢, » de Acuario = 
Mansion 25. 

Caaddebolah = Cad bula = Sad al bula = Saad albelaa = Las 
venturas de los que comen = yp, v, € de Acuario = Mansidn 23. 

Caadgood = Cad el gohor = Sad al suud = Saad alsaaud = 


La mas venturosa = f, € de Acuario = Mansién 24. 
Elbelda = Albelda = Elbeldeb = La ciudad = Zona vacia 
al sudeste de £, 7, p de Sagitario = Mansién 21. 


Es importante hacer notar que el orden en que se van citando 
estas mansiones, en el «Libro de las cruces», es un orden sistematico 
que consiste, dentro de cada grupo de cuatro, en afiadir siete uni- 
dades a la mansion anterior, en esta forma : 1-8-15-22; 2-9-16-23; 
3-10-17-24; 4-11-18-25 ; 5-12-19-26; 6-13-20-27; 7-14-21-28. Esta 
coincidencia resulta, en cierto modo, una confirmacién de la 
identificacién. ] 

Continua el capitulo expresando que el signo del Zodiaco que 
ejerce su influjo sobre Espafia y su reinado es Géminis. 

Termina explicando el poderio de los planetas con respecto 
a diversas nacionalidades y establece la correspondencia de Jupiter 
con los cristianos espafioles, Marte con los arabes, Saturno con 
los de Berberia, Venus con los franceses, Sol con los romanos y 
alemanes. Aconseja que se tenga en cuenta esta distribucién antes 
de acometer lides, y sefiala que es conveniente la conjuncién de 
la Luna con el planeta correspondiente. 

CAPITULO LX. Amplia los juicios que antes expuso en el 
capitulo LVII y concreta el mayor poder en Saturno y Jupiter. 
En este capitulo solamente considera los casos en que ambos pla- 
netas estan en la misma triplicidad, es decir, en signos de igual de- 
nominacion. 

Si estan en signos igneos significa gran sequia, malas cosechas 
y carestia general. 

Si estan en signos terreos indica buen afio de aguas, cosecha 
abundante y baratura en los viveres. 

Si estén en signos aereos presagia muchos vientos, grandes 
lluvias, hielos y pedriscos, dafios en las cosechas de granos y horta- 
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lizas y carestia de viveres y de lanas, cueros y plumas. En los montes 
y lugares de altura seran mejores las cosechas. 

Si estén en signos acueos pronostica lluvias aprovechables, 
abundantes cosechas en las vegas y riberas, precio moderado 
en el pan y afio de excursiones y viajes por mar. En los montes 
y lugares de altura seran peores las cosechas. 

CAPITULO LXI. Es continuacién del anterior y presenta 
los casos en que Saturno y Jupiter se encuentren en signos de distin- 
ta triplicidad, lo cual da lugar a seis combinaciones. 

1® Acueo con igneo. Significa enfermedades y muertes en los 
animales domésticos ; abundancia y baratura en los lugares septen- 
trionales; escasez y carestia en los lugares meridionales. 

2 Igneo con terreo. Anuncia afios de alternativas buenas y 
malas, pero siempre mejores en las vegas que en los secanos. 

3* Igneo con aereo. Predice un afio de sequia y carestia general; 
habra tormentas, rayos, epidemias en los hombres y mortandad; 
por excepcién habra buena cosecha en los nogales, encinas y olivos. 

4* Aereo con terreo. También indica afios de alternativas de 
abundancia y escasez con tendencia a mayor carestia en los lugares 
orientales y meridionales. 

5* Aereo con acueo. Pronostica un afio de buena cosecha, mas 
abundante en los lugares occidentales y meridionales; habra 
muchos vientos y muchas lluvias. 

6% Terreo con acueo. Presagia cosechas muy abundantes, bara- 
tura en las subsistencias y aumentaran los « fornicios ». 

CAPITULO LXII. Prosigue la materia de los dos capitulos 
anteriores, pero precisando en qué signo esta cada planeta. Por 
esta razon resultan doce combinaciones. 

1* Saturno en igneo y Jupiter en aereo. Se corresponde con 
la 38 del capitulo anterior, sin modificar la prediccién. 

2* Saturno en aereo y Jupiter en igneo. Se corresponde con 
la misma 3° del capitulo anterior, pero advierte que la forma es 
mas benigna, en algunos lugares no sera mala la cosecha ni habra 
carestia y que si Jupiter saliera en aquel afio del signo igneo, seria 
abundante la cosecha. 

3* Saturno en igneo y Jupiter en terreo. Se corresponde con 
la 2® del capitulo anterior. Afiade que los hombres padeceran 
fiebres, enfermedades de bazo, paralisis y tisis. 

4* Saturno en terreo y Jupiter en igneo. Se corresponde como 
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la anterior. Mejora el juicio en cuanto a las cosechas, seran menos 
las enfermedades, pero sera mayor el frio y la sequia. 

5* Saturno en igneo y Jupiter en acueo. Se corresponde con la 
18 del capitulo anterior, pero significa un juicio mas favorable. 

6* Saturno en acueo y Jupiter en igneo. Se corresponde como 
la anterior y afiade que en las vegas y llanadas sera mayor la abun- 
dancia que en los montes. 

7# Saturno en aereo y Jupiter en terreo. Se corresponde con 
la 4* del capitulo anterior, pero siendo mejores cosechas en las 
vegas que en los montes. 

8@ Saturno en terreo y Jupiter en aereo. Se diferencia unica- 
mente de la anterior en que seran mejores cosechas en los montes 
que en las vegas. 

g* Saturno en acueo y Jupiter en aereo. Se corresponde con la 
5* del capitulo anterior y anuncia mejores cosechas en los montes 
que en las vegas. 

10% Saturno en aereo y Jupiter en acueo. Se corresponde como 
la anterior, pero pronostica algun dafio en las mieses y mejor 
cosecha en las vegas que en los montes. 

114 Saturno en terreo y Jupiter en acueo. Se corresponde con 
la 6 del capitulo anterior con igual presagio. 

12® Saturno en acueo y Jupiter en terreo. Se diferencia unica- 
mente de la anterior en que anuncia mas lluvias. 

CAPITULO LXIII. Recoge en este capitulo las significaciones 
de la concurrencia de Saturno con la Cabeza de dragén, con 
arreglo a la calidad del signo en que se encuentren. 

1° En signos igneos. Anuncia, en aquel afio en que esto ocurra, 
lides y matanzas entre los hombres, carestia y hambre en las re- 
giones orientales. 

2° En signos aereos. Presagia disputas y pleitos entre los 
hombres, carestia de viveres, muchos vientos y terremotos. 

3° En los signos terreos. Indica mortandad en los hombres 
y los ganados, dafios en los cereales y hortalizas, escasez de miel 
y plagas dafiinas de alacranes y otros animales pequefios que se 
crian en la tierra. ° 

4° En los signos acueos. Predice una abundancia de aguas 
y lluvias con grandes cosechas y baratura de subsistencias. 

CAPITULO LXIV. Recuerda lo que son las posiciones en 
cuadratura y trino para definir los planetas alzados. Se dice que 














130 JOSE A. SANCHEZ PEREZ 


Saturno, por ejemplo, esta alzado sobre Jupiter cuando al estar 
Saturno en la casa 1, Jupiter se encuentra en la 4 (cuadratura) 
o en la 5 (trino). En cambio, se dice que Jupiter esta alzado sobre 
Saturno cuando al estar Saturno en la casa 1, Jupiter se encuentra 
en la 10 (cuadratura) o en la g (trino). Como lo que se dice respecto 
de la casa 1 puede aplicarse a otra cualquiera resultan doce posicio- 
nes para cada caso. 

Si Saturno esta alzado sobre Jupiter significa gran sequia, 
pérdida de cosechas, carestia y hambre en general y emigracién 
de los hombres a otros lugares. 

Si Jupiter esta alzado sobre Saturno anuncia grandes lluvias, 
cosechas regulares y una carestia no exagerada. 

Este capitulo contiene ademas la significacién de los eclipses 
que ocurran en el mismo afio en que se presenten los anteriores 
planetas alzados. 

Si el eclipse se verifica después del verano, en signo acueo 
o terreo, predice un invierno muy crudo y si el eclipse tiene lugar 
antes del verano, éste sera muy extremado, habra gram sequia, 
ocasionara perjuicios en las cosechas y moriran muchos animales. 

CAPITULO LXV. La quemazon de Saturno, Jupiter, Marte 
y Sol, definida en el capitulo IV, significa en general, grandes se- 
quias y un clima muy extremado. Si la quemazon acaece en in- 
vierno habra grandes frios, nieves y heladas entre el 10 de diciembre 
y el 20 de enero. Si la quemazoén ocurre en verano, seran extraor- 
dinarios el calor y la sequia entre el 10 de julio y el 20 de agosto. 

Los augurios mas graves corresponden a los signos igneos 
y aereos. Sefiala guerras, peste y destruccién, especialmente en 
los lugares que estén bajo el influjo de los signos en que se hallen 
los planetas. 

Los signos de las triplicidades terrea y acuea no anuncian 
dafios tan graves. 

El hecho de existir dos planetas en un signo y los otros dos 
en otro signo, atenia mas las desgracias. Habra grandes lluvias 
que no perjudicaran. 

La existencia de tres-planetas situados en signos diversos y la 
Cabeza de dragén con alguno de aquéllos ya no indica mal 
presagio. 

A continuacién presenta casos particulares que tienen signifi- 
cacién especial; son los siguientes 
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I. Venus con la Cabeza de dragén en cuadratura de las que- 
mantes. El dafio es escaso. 

Il. La quemazén en Géminis y Marte en conjuncién o en 
cuadratura con Saturno o con Sol. Grandes perjuicios. 

III. La conjuncién de Venus, Cabeza de dragén y tres planetas 
superiores anuncia siempre abundancia de lluvias, pero sera 
perjudicial si el cuarto planeta se encuentra en cuadratura con 
los otros tres. 

IV. Tres planetas superiores en un signo y la conjuncién de 
Venus, Cabeza de dragon y el cuarto planeta en cuadratura. 
Aguas y lluvias beneficiosas. 

V. Los planetas repartidos y Venus no forma cuadratura con 
ninguno. Péerdida de cosechas, plagas y guerras en los pueblos 
sometidos al influjo de los signos en que haya planetas. 

VI. Las conjunciones de Sol y Cola de dragon o Jupiter y 
Cabeza de dragon son de buen presagio. 

VII. Marte separado de los otros planetas. Escasez de agua. 

VIII. Marte con otro planeta en conjuncién y los otros dos 
planetas separados. Grandes lluvias, abundancia de aguas. 

IX. Jupiter y Saturno en signo aereo, Marte con Cabeza de 
dragén en signo terreo y Sol en signo acueo. Fuertes temporales 
de lluvia. 

X. Saturno en Escorpién, Sol en Léon, Jupiter en Aries y 
Cabeza de dragén en Géminis. Lluvias y aguaceros perjudiciales 
en los montes, buena cosecha de aceite, nueces y bellotas, baratura 
de pan no duradera y una victoria del rey sobre sus enemigos. 

En cuanto a la influencia sobre las clases sociales, establece que 
los signos igneos o aereos y las casas impares encaminan las des- 
gracias a los reyes, dignidades y hombres de elevada categoria, 
mientras que los signos terreos y acueos y las casas pares marcan 
las desgracias en las gentes de condicién humilde y en los en- 
cumbrados injustamente. 

Trata finalmente de las constelaciones « en haz » ya sean cerradas 
o abiertas. Llama constelacién cerrada a la formada por cuatro 
planetas en cuatro signos consecutivos ; esta constelacién pronostica 
lluvias beneficiosas, buenas cosechas y baratura en los viveres. 
Llama constelacién abierta a la formada por cuatro planetas y 
queda un signo vacio entre cada dos, o dos signos vacios entre cada 
dos planetas; esta constelacién no predice lluvias, pero cuando 
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la Luna se coloca en uno de los signos vacios, cierra la constelacién, 
y entonces indica lluvia. 

En las constelaciones cerradas, la lluvia empieza al entrar la 
Luna en el 1® signo y continua hasta que la Luna llega a la cua- 
dratura del 4°. signo. En las constelaciones abiertas, la lluvia cesa 
al salir la Luna del signo vacio y vuelve a empezar cuando entra 
en la cuadratura. 

Este capitulo, final del libro, termina con la frase : « Dios sea 
loado y agradecido, que vive y reina in secula seculorum. Amen ». 

EXPLICIT. Copiado a la letra dice asi : 

« Este libro de las cruzes que es muy precioso en los iudizios 
de las estrellas traslado por mandamento del muy noble Rey don 
ALFONSO, JHUDA su alfaquim, e su mercet, fy de mosse alchoen, 
e fue su companero en esta translacion maestre JOHAN Daspa 
clerigo deste mismo sennor e fue acabado en XXVI dias de febrero 
en el VII anno que este sennor regno, en era de Cesar mil e dozientos 
e LXXXXVII y la de los alaraves seyscentos e LVII en el segondo 
dia de rabe primero ». 


Instituto Escuela, Madrid, i929. Jost A. SANCHEZ PEREz. 














Discovery of the Theory of Natural 
Selection 


With facsimile reproductions (nos. VIII-IX) of Darwin’s 
and WALLACE’s earliest publications on the subject( (1859). 


Preface. 


It is hardly necessary to explain the import of the texts of 
which facsimile reproductions are printed below, because this 
is done with the utmost clarity, brevity, and authority in the 
prefatory letter (also reproduced) signed by CHARLES LYELL and 
Jos. D. HOOKER. 

The fact that the theory of natural selection should have been 
discovered independently by two scientists, and that circum- 
stances should have led to a simultaneous publication of their 
views in the same journal is exceedingly remarkable. To be sure 
both had been exposed to similar influences, but the main literary 
source in both cases was the « Essay on the principle of population 
as it affects the future improvement of society », by THOMAS 
ROBERT MALTHUS (1798), which was then an old book. As DARWIN 
wrote it to LyeELL (Down, June 18, 1858) : « Your words have 
come true with a vengeance — that I should be forestalled. You 
said this, when I explained to you here very briefly my views of 
,Natural Selection’ depending on the struggle for existence. 
I never saw a more striking coincidence; if WALLACE had my 
MS. sketch written out in 1842, he could not have made a better 
short abstract ! Even his terms now stand as heads of my chap- 
ters. » This quotation is taken from « The life and letters of 
CHARLES DaRWIN » (vol. 2, 116, 1887) where many other docu- 
ments relative to the writing of the « Origin of the Species » may 
be found. 

In great contrast with the nasty discussions relative to priority 
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in the discovery of the law of conservation of energy (see Jsis, 13, 
22-25); there was never any quarrel, nor any unpleasant argu- 
ment, between DARWIN and WALLACE, and their generosity must 
have exerted a good influence upon their followers, for the conduct 
of these was equally irreproachable in that respect. The expla- 
nation is that DARWIN and WALLACE were not simply great dis- 
coverers; they were great men. A keen intelligence is not neces- 
sarily associated with a great heart, and unfortunately genius 
and pusillanimity are not incompatible. DARWIN and WALLACE 
were noble men. Up to the end each of them always spoke for 
the other as much as for himself. 

It is not necessary to give an account of their lives, as_ this 
can easily be read in a number of encyclopedias. Suffice it to 
recall that WALLACE was fourteen years younger than DARWIN 
and survived him thirty one years, so that he seemed to belong 
to a later generation. CHARLES DARWIN (1809-1882) was an 
Englishman, and ALFRED RussEL WALLACE (1823-1913), a Welsh- 
man. DARWIN was born on the same day and in the same year 
as LINCOLN, February 12, 1809. 

Though it is an undisputed fact that they were co-discoverers 
of the theory of natural selection, DARWIN’s share in the elabo- 
ration of it was considerably greater. DARWIN was a deeper and 
more systematic thinker. It is pleasant to quote the final words 
of his autobiography (op. cit., vol. 1, 107) « My success as a man 
of science, whatever this may have amounted to, has been deter- 
mined, as far as I can judge, by complex and diversified mental 
qualities and conditions. Of these, the most important have been 
— the love of science — unbounded patience in long reflecting 
over any subject — industry in observing and collecting facts 
— and a fair share of invention as well as of common sense. With 
such moderate abilities as I possess, it is truly surprising that I 
should have influenced to a considerable extent the belief of scien- 
tific men on some important points. » This is modesty, but also 
truthfulness. DARWIN said exactly what he considered the truth. 

The simultaneity of Darwin’s and WALLACE’s discoveries 
made us refer a moment ago to the other remarkable simultaneity 
which had happened sixteen years before. There is another 
curious point of comparison between these two cases. MAYER 
made his discovery almost suddenly while he was in Java; WAL- 
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LACE’s conception of his theory was equally sudden; it occurred 
during an attack of intermittent fever at Ternate, in the Moluccas. 
Thus two of the greatest theories of modern science were dis- 
covered in the East Indies, the perception of the new truth being 
in each case like a flash of light. In each case the Asiatic discovery 
was duplicated by a similar one made in Europe far more tho- 


roughly. 
Bibliography. 


Darwin — The Darwinian literature is already very abundant 
and is fast increasing. I quote only the fundamental works. 

The life and letters of CHARLES Darwin, including an auto- 
biographical chapter. Edited by his son, FRANcIs DARWIN (3 vols., 
London, 1887). More letters of CHARLES DarRWIN, edited by 
FraNcIS DARWIN and A. C. SEWarRD (2 vols., London, 1903). 
EMMA DarwIN (i. e., EMMA WEDGWOOD, DarRWIN’s wife, 1806-96), 
A century of family letters, 1792-1896, edited by her daughter, 
HENRIETTA LICHTFIELD (2 vols., London, 1915; vol. 2 contains 
letters of CHARLES DARWIN). 

CHARLES DARWIN. Memorial notices reprinted from Nature 
(95 p., London, 1882). Tuomas H. Hux.ey : Darwiniana (485 p., 
New York, 1893). This is one of the volumes of Huxtey’s Col- 
lected essays. 

Centennial publications. British Museum : Memorials of 
CuarLes DARWIN edited by W. G. Ripewoop (55 p., London, 
1909). Darwin centenary. The portraits, prints and writings exhi- 
bited at Christ’s College, Cambridge (47 p., Cambridge, 1909). 
Darwin and modern science; essays in commemoration of the 
centenary of his birth and of the fiftieth anniversary of the publi- 
cation of the Origin of Species, edited by ALBERT CHARLES SEWARD 
(612 p., Cambridge, 1909). 

Wallace — ALFRED RussEL WALLACE: My life, a record of events 
and opinions (2 vols., London, 1905). JAMES MARCHANT : Wallace. 
Letters and reminiscences (515 p., New York, 1916). 

Lancecot T. HoGBen : Wallace (Pioneers of progress, 64 p., 
London, 1918). 

BRANISLAV PETRONIEVICS : Darwin und Wallace. Beitrag zur 
héheren Psychologie und zur Wissenschaftsgeschichte (Jsis, 7, 
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25-57, 1925). Comparison of their contributions to the theory 
of natural selection. 


The facsimiles which follow are extracted from the Fournal 
of the Linnaean Society, vol. 3 (Zoology), London, 1859, p. 45-62: 
No. VIII. Darwin : Extract from a MS. sketched in 1839, 
copied in 1844. Letter to Asa Gray, 1857. 
No. 1X. WaLtace : On the tendency of varieties to depart 
indefinitely from the original type (written at Ter- 
nate, in February, 1858). 
The necessary photostats were obtained through the courtesy 
of the Library of Congress and of Mr. F. E. Brascn, Secretary 
of the History of Science Society. 


October 31, 1929. GEORGE SaRTON. 
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On the Tendency of Species to form Varieties; and on the Per- 
petustion of Varieties and Specics by Natural Means of 
Selection. By Cuanrtes Darwin, Esq., F.RS., F.LS, & 
F.G.S., and Atrrep Watiace, Esq. Communicated by Sir 
Cuarres Lyeu, F.R.S., F.L.S., and J. D. Hooxsr, Esq., 
M.D., V.P.B.S., F.L.S., &. 


(Read July Ist, 1858.] 
London, June 80th, 1858. 


My Dean Siz,—The accompanying papers, which we have the 
honour of communicating to the Linnean Society, and which all 
relate to the same subject, viz. the Laws which affect the Pro- 
duction of Varieties, Races, and Species, contain the results of the 
investigations of two indefatigable naturalists, Mr.Charles Darwin 
and Mr. Alfred Wallace. 

These gentlemen having, independently and unknown to one 
another, conceived the same very ingenious theory to account for 
the appearance aud perpetuation of varieties and of specific forms 
on our planet, may both fairly claim the merit of being eriginal 
thinkers in this important line of inquiry; but neither of them 
having published his views, though Mr. Darwin has for many 
years past been repeatedly urged by us to do so, and both authors 
having now unreservedly placed their papers in our hands, we 
think it would best promote the interests of science that e selec- 
tion from them should be laid before the Linnean Society. 

Taken in the order of their dates, they consist of :— 

1. Extracts from a MS. work on Species®, by Mr. Darwin, which 
was sketched in 1839, and copied in 1844, when the copy was read 
by Dr. Hooker, and its contents afterwards cominunicated to Sir 
Charles Lyell. The first Part is devoted to “The Variation of 
Organic Beings under Domestication and in their Natural State ;"” 
and the second chapter of that Part, from which we propose to 
read to the Society the extracts referred to, is headed, “ On the 
Variation of Organic Beings in a state of Nature; on the Natural 
Means of Selection; on the Comparison of Domestic Kaces and 
true Species.” 

2. An abstract of a private letter addressed to Professor Asa 
Gray, of Boston, U.S., in October 1857, by Mr. Darwin, in which 


* This MS. work was never inteuded for publication, and therefore was not 
written with care.—C. D. 1858. 
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he repeats his views, and which shows that these remained un- 
altered from 1839 to 1857. 

3. An Essay by Mr. Wallace, entitled “On the Tendency of 
Varieties to depart indefinitely from the Original Type.” This 
was written at Ternate in February 1858, for the perusal of his 
friend and correspondent Mr. Darwin, and sent to him with the 
expressed wish that it should be forwarded to Sir Charles Lyell, 
if Mr. Darwin thought it sufficiently novel and interesting. So 
highly did Mr. Darwin appreciate the value of the views therein 
set forth, that he proposed, in a letter to Sir Charles Lyell, to 
obtain Mr. Wallace's consent to allow the Essay to be published 
as soon as possible. Of this step we highly approved, provided 
Mr. Darwin did not withhold from the public, as he was strongly 
inclined to do (in favour of Mr. Wallace), the memoir which he 
bad himeelf written on the same subject, and which, as before 
stated, one of us had perused in 1844, and the contents of which 
we had both of us been privy to for many years. On representing 
this to Mr. Darwin, he gave us permission to make what use we 
thought proper of his memoir, &c.; and in adopting our present 
course, of presenting it to the Linnean Society, we have explained 
to him that we are not eolcly considering the relative claims to 
priority of himself and his friend, but the interests of science 
generally ; for we feel it to be desirable that views founded on a 
wide deduction from facts, and matured by years of reflection, 
should constitute at once a goal from which others mey start, 
and that, while the scientific world is waiting for the appearance 
of Mr. Darwin's complete work, some of the leading results of his 
labours, as well as those of his able correspondent, should together 
be laid before the public. 

We have the honour to be yours very obediently, 
Cuargves LYELL. 


Jos. D. Hooxer. 
J. J. Bennett, Esq., 


Secretary of the Linnean Society. 


1. Extract from an unpublished Work on Species, by C. Darwin, 
Esq., consisting of a portion of a Chapter entitled, “ On the 
Variation of Organic Beings in a state of Nature; on the 
Natural Means of Selection; on the Comparison of Domestic 
Races and true Species.” 


De Candolle, in an eloquent passage, has declared that all nature 
is at war, one organism with another, or with external nature. 
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Seeing the contented face of nature, this may at first well be 
doubted; but reflection will inevitably prove it to be true. The 
war, however, is not constant, but recurrent in a slight degree 
at short periods, and more severely at occasional more distant 
periods; and hence ite effects are easily overlooked. It is the 
doctrine of Malthus applied in most cases with tenfold force. As 
in every climate there are seasons, for each of its inhabitants, of 
greater and less abundance, go all annually breed; and the moral 
restraint which -in some small degree checks the increase of man- 
kind is entirely lost. Even slow-breeding mankind has doubled in 
twenty-five years; and if he could increase his food with greater 
ease, he would double in less time. But for animals without 
artificial means, the amount of food for each species must, on an 
average, be constant, whereas the increase of all organisms tends 
to be geometrical, and in a vast majority of cases at an enormous 
ratio. Suppose in a certain spot there are eight pairs of birds, and 
that on/y four pairs of them annually (including double hatches) 
rear only four young, and that these go on rearing their young at 
tie same rate, then at the end of seven years (a short life, exclu- 
ding violent deaths, for any bird) there will be 2048 birds, instead 
of the original sixteen. As this increase is quite impossible, we 
must couclude either that birds do not rear nearly half their 
young, or that the average life of a bird is, from accident, not 
nearly seven years. Both checks probably concur. The same 
kind of calculation applied to all plants and animals affords results 
more or less striking, but in very few instances more striking than 
in man. 

Many practical illustrations of this rapid tendency to increase 
are on record, among which, during peculiar seasons, are the ex- 
traordinary numbers of certain animals; for instance, during the 
years 1826 to 1828, in La Plata, when from drought some millions 
of cattle perished, the whole country actually swarmed with mice. 
Now I think it cannot be doubted that during the breeding-season 
all the mice (with the exception of a few males or females in 
excess) ordinarily pair, and therefore that this astounding increase 
during three ycars must be attributed to a greater number than 
usual surviving the first year, and then breeding, and so on till 
the third year, when their’ numbers were brought down to their 
usual limits on the return of wet weather. Where man has intro- 
duced plants and animals into a new and favourable country, 
there are many accounts in how surprisingly few years the whole 
country has become stocked with them. This increase would 














48 MESSRS. C. DARWIN AND A. WALLACE ON THE 


necessarily stop as soon as the country was fully stocked; and 
yet we have every reason to believe, from what is known of wild 
animals, that ali would pair in the spring. In the majority of 
casce it is most difficult to imagine where the checks fall—though 
generally, no doubt, on the seeds, eggs, and young ; but when we 
remember how impossible, even in mankind (so much better known 
than any other animal), it is to infer from repeated casual obser- 
vations what the average duration of life is, or to discover the 
different percentage of deaths to births in different countries, we 
ought to feel no surprise at our being unable to discover where 
the check falls in any animal or plant. It should always be re- 
membered, that in most cases the checks are recurrent yearly in 
8 small, regular degree, and in an extreme degree during unusually 
cold, hot, dry, or wet years, according to the constitution of the 
being in question. Lighten any check in the least degree, and 
the geometrical powers of increase in every organism will almost 
instantly increase the average number of the favoured species. 
Nature may be compared to a surface on which rest ten thousand 
sharp wedges touching each other and driven inwards by incessant 
blows. Fully to realize these views much reflection is requisite. 
Malthus on man should be studied ; and all such cases as those of 
the mice in La Plata, of the cattle and horses when first turned 
out in South America, of the birds by our calculation, &c., should 
be well considered. Reflect on the enormous multiplying power 
inherent and annually in action in all animals; reflect on the 
countless seeds scattered by a hundred ingenious contrivances, 
year after year, over the whole face of the land; and yet we have 
every reason to suppose that the average percentage of each of 
the inhabitants of a country usually remains constant. Finally, 
let it be borne in mind that this average number of individuals 
(the external conditions remaining the same) in each country is 
kept up by recurrent struggles against other species or against 
external nature (as on the borders of the Arctic regions, where 
the cold checks life), and that ordinarily each individual of every 
species holds its place, either by its own struggle and capacity of 
acquiring nourishment in some period of its life, from the egg 
upwards ; or by the struggle of its parents (in short-lived organ- 
isms, when the main check occurs at longer intervals) with other 
individuals of the same or different species. 

But let the external conditions of a country alter. If in a 
small degree, the relative proportions of the inhabitants will in 
most cases simply be slightly changed; but let the number of 
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inhabitants be email, as on an island, and free access to it from 
other countries be circumscribed, and let the change of conditions 
continue progressing (forming new stations), in such a case the 
original inhabitants must cease to be as perfectly adapted to the 
changed conditions as they were originally. It has been shown in 
a former part of this work, that such changes of external conditions 
would, from their acting on the reproductive system, probably 
cause the organization of those beings which were most affected to 
become, as under domestication, plastic. Now, can it be doubted, 
from the struggle each individual has to obtain subsistence, that 
any minute variation in structure, habits, or instincts, adapting 
that individual better to the new conditions, would tell upon its: 
vigour and health? In the struggle it would have a better chance 
of surviving ; and those of its offspring which inherited the vari- 
ation, be it ever so slight, would also have a better chance. Yorrly 
more are bred than can survive ; the smallest grain in the balance, 
in the long run, must tell on which death shall fall, and which 
shall survive. Let this work of selection on the one hand, and 
dsath on the other, go on for a thousand generations, who will 
pretend to affirm that it would produce no effect, when we re- 
member what, in a few years, Bakewell effected in cattle, and 
Western in sheep, by this identical principle of selection ? 

To give an imaginary example from changes in progress on 
an island :—let the organization of a canine animal which preyed 
chiefly on rabbits, but sometimes on hares, become slightly plastic ; 
let these same changes cause the number of rabbits very slowly 
to decrease, and the number of hares to increase; the effect 
of this would be that the fox or dog would be driven to try to 
catch more hares : his organization, however, being slightly plastic, 
those individuals with the lightest forms, longest limbs, and best 
eyesight, let the difference be ever so small, would be slightly 
favoured, and would tend to live longer, and to survive during 
that time of the year when food was scarcest; they would also 
rear more young, which would tend to inherit these slight pecu- 
liarities. The less flect ones would be rigidly destroyed. I can 
see no more reason to doubt that these causes in a thousand 
generations would produce a marked effect, and adapt the form of 
the fox or dog to the catching of hares instead of rabbits, than that 
greyhounds can be improved by selection and careful breeding. 
So would it be with plants under similar circumstances. If the 
number of individuals of a specics with plumed seeds could be 
increased by greater powers of dissemination within its own ares 
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(that is, if the check to increase fell chiefly on the seeds), thoso 
seeds which were provided with ever so little more down, would 
in the long run be most disseminated ; hence a greater number of 
seeds thus formed would germinate, and would tend to produce 
plante inheriting the slightly better-adapted down ®. 

Besides this natural means of selection, by which those indi- 
viduals are preserved, whether in their egg, or larval, or mature 
state, which are best adapted to the place they fill in nature, 
there is a second agency at work in most unisexual animals, 
tending to produce the same effect, namely, the struggle of the 
males for the females. These struggles are generally decided 
by the law of battle, but in the case of birds, apparently, by the 
charms of their song, by their beauty or their power of court- 
ship, as in the dancing rock-thrush of Guiana. The most vigor- 
ous and healthy males, implying perfect adaptation, must gene- 
rally gain the victory in their coutests. This kind of selection, 
however, is less rigorous than the other; it does not require the 
death of the less successful, but gives to them fewer descendants. 
The struggle falls, moreover, at a time of year when food is geno- 
rally abundant, and perhaps the effect chiefly produced would be 
the modification of the secondary sexual characters, which are not 
related to the power of obtaining food, or to defenge from enemies, 
but to fighting with or rivalling other males, The result of thie 
struggle amongst the males may be compared in some respecte 
to that produced by those agriculturists who pay less attention 
to the careful selection of all their young animals, and more to 
the occasional use of a choice mate 


Il. Abstract of a Letter from C. Darwin, Esq, to Prof. Asa Grar, 
Boston, U.8., dated Down, September 5th, 1857 


1. It is wonderful what the principle of selection by man, that is 
the picking out of individuals with any desired quality, and breed- 
ing from thein, and again picking out, can dc. Even breeders have 
been astounded at their own results. They can act on differences 
mapprcciable to an uneducated eye. Selection has been methodi- 
cally followed in Europe for only the last half century; but it 
was occasionally, and even in some degree methodically, fol- 
lowed in the most ancient times. There must have been also 
a kind of unconscious selection from a remote period, namely in 


® I can ece no more difficulty in this, than in the planter improving his 
varieties af the cotton plant.—C. D. 1858. 
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the preservation of the individual enimals (without any thought 
of their offspring) most useful to each race of man in his par 
ticular circumstances. The “roguing,” as nurserymen call the 
destroying of varieties which depart from their type, is & kind of 
selection. I am convinced that intentional and occasional selec- 
tion has been the main agent in the production of our domestic 
races; but however this may be, its great power of modification 
has been indisputably shown in later times. Selection acte only 
by the accumulation of slight or greater variations, caused by ex- 
ternal conditions, or by the mere fact that in generation the child 
is not absolutely similar to its parent. Man, by this power of 
accumulating variations, adapts living beings to his wante—may 
be said to make the wool of one sheep good for carpets, of another 
for cloth, &e. 

2. Now suppose there were a being who did not judge by mere 
external appearances, but who could study the whole internal or- 
ganization, who was never capricious, and should go on selecting 
for one object during millions of generations ; who will say what he 
might not effect P In nature we have some slight variation occa- 
sionally in all parts; and 1 think it can be shown that changed 
conditions of existence is the main cause of the child not exactly 
resembling its parents; and in nature geology shows us whet 
changes have taken place, and are taking place. We have almost 
unlimited time ; no one but a practical geologist can fully appre- 
ciate this. Think of the Glacial period, during the whole of which 
the same species at least of shells have existed; there must have 
been during this period millions on millions of generations. 

3. I think it can be shown that there is such an unerring 
power at work in Natural Selection (the title of my book), which 
selects exclusively for the good of each organic being. The elder 
De Candolle, W. Herbert, and Lyell have written excellently on the 
struggle for life; but even they have not written strongly enough. 
Reflect that every being (even the elephant) breeds at such 4 rate, 
that in a few years, or at most a few centuries, the surface of the 
earth would not hold the progeny of one pair. I have found it 
hard constantly to bear in mind that the increase of every single 
species is checked during some part of ite life, or during some 
shortly recurrent generation. Only a few of those annually born 
can live to propagate their kind. What a trifling difference must 
often determine which shall survive, and which perish ! 

4. Now take the case of a country undergoing some change. 
This will tend to cause some of its inhabitants to vary slightly — 
4* 
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not but that I believe most beings vary at all times enough for 
selection to act on them. Some of its inhabitants will be extermi- 
nated; and the remainder will be exposed to the mutual action of 
8 different set of inhabitants, which I believe to be far more im- 
portant to the life of each being than mere climate. Considering 
the infinitely various methods which living beings follow to obtain 
food by struggling with other organisms, to escape danger at 
various times of life, to have their eggs or seeds disseminated, &. 
&c., I cannot doubt that during millions of generations individuals 
of a species will be occasionally born with some slight variation, 
profitable to some part of their economy. Such individuals will 
have a better chance of surviving, and of propagating their new 
and slightly different structure; and the modification may be 
slowly increased by the accumulative action of natural selection 
to any profitable extent. The variety thus formed will either 
coexist with, or, more commonly, will exterminate its parent form. 
An organic being, like the woodpecker or misseltoe, may thus come 
to be adapted to a score of contingences—natural selection accu- 
mulating those slight variations in all parts of its structure, which 
are in any way useful to it during any part of its life. 

5. Multiform difficulties will occur to every one, with respect 
to this theory. Many can, I think, be satisfactorily answered. 
Natura non facit saltum answers some of the most obvious. The 
slowness of the change, and only a very few individuals under- 
going change at any one time, answers others. The extreme 
imperfection of our geological records answers others. 

6. Another principle, which may be called the principle of 
divergence, plays, I believe, an important part in the origin of 
species. The same spot will support more life if occupied by very 
diverse forms. We see this in the many generic forms in a square 
yard of turf, and in the plants or insects on any little uniform 
islet, belonging almost invariably to as many genera and families 
es species. We can understand the meaning of this fact amongst 
the higher animals, whose habits we understand. We know that 
it bas been experimentally shown that a plot of land will yield a 
greater weight if sown with several species and genera of grasses, 
than if sown with only two or three species. Now, every organic 
being, by propagating so rapidly, may be said to be striving its 
utmost to increase in numbers. So it will be with the offspring 
of any species after it has become diversified into varieties, or sub- 
species, or true species. And it follows, I think, from the fore- 
going facts, that the varying offspring of each species will try 
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(only few will succeed) to seize on as many and as diverse places 
in the economy of nature as possible. Each new variety or species, 
when formed, will generally take the place of, and thus exterminste 
ita leas well-fitted parent. This I believe to be the origin of the 
classification and affinities of organic beings at all times; for 
organic beings always scom to branch and sub-branch like the 
iimbs of a tree from a common trunk, the flourishing and diver- 
ging twigs destroying the less vigorous—the dead and lost branches 
rudely representing extinct genera and families. 

This sketch is mos? imperfect ; but in eo short a space I cannot 
snake it better. Your imagination must fill up very wide blanks. 

C. Darwn. 


ILL. Om the Tendency of Varieties to depart indefinstciy from the 
Original Type. By Atrrep Russe, Wa.ace. 


One of the strongest arguments which have been adduced to 
prove the original and permanent distinctness of species is, that 
varieties produced in a state of domesticity are more or less un- 
stable, and often have a tendency, if left to themselves, to return 
to the normal form of the parent species ; and this instability is 
considered to be a distinctive peculiarity of all varieties, even of 
those occurring among wild animals in a state of nature, and to 
constitute a provision for preserving unchanged the originally 
created distinct species. 

In the absence or scarcity of facts and observations as to 
varieties occurring among wild animals, this argument has hed 
great weight with naturalists, and has led to a very general and 
somewhat prejudiced belief in the stability of species. Equally 
general, however, is the belief in what are called “ permanent or 
true varieties,""—races of animals which continually propagate 
their like, but which differ so slightly (although constantly) from 
some other race, that the one is considered to be a variety of the 
other. Which is the variety and which the original species, there 
is generally no means of determining, except in those rare cases 
in which the one race has been known to produce an offspring 
unlike itself and resembling the other. This, however, would 
seem quite incompatible with the “permanent invariability of 
species,” but the difficulty is overcome by assuming that such 
varieties have strict limits, and can never again vary further from 
the original type, although they may return to it, which, from the 
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analogy of the domesticated animals, is considered to be highly 
probable, if not certainly proved. 

It will be observed that this argument rests entirely on the 
assumption, that varieties occurring in a state of nature are in all 
respects analogous to or even identical with those of domestic 
animals, and are governed by the same laws as regards their per- 
manence or further variation. But it is the object of the present 
paper to show that this assumption is altogether false, that there 
is a general principle in nature which will canse many varietics to 
survive the parent species, and to give rise to successive variations 
departing further and further from the original type, and which 
also produces, in domesticated animals, the tendency of varieties 
to return to the parent form. 

The life of wild animals is a struggle for existence. The full 
exertion of all their faculties and all their energies is required to 
preserve their own existence and provide for that of their infant 
offspring. The possibility of procuring food during the least 
favourable seasons, and of escaping the attacks of their most dan- 
gerous enemies, are the primary conditions which determine the 
existence both of individuals and of entire species. These con- 
ditions will also determine the population of a species; and by s 
careful consideration of all the circumstances we may be enabled 
to comprehend, and in some degree to explain, what at first sight 
appears so inexplicable—the excessive abundance of some species, 
while others closely allied to them are very rare. 

The general proportion that must obtain between certain groups 
of animals is readily seen. Large animals cannot be so abundant 
aa small ones; the carnivora must be less numerous than the 
herbivora ; eagles and lions can never be so plentiful as pigeons 
and antelopes; the wild asses of the Tartarian deserts cannot 
equal in numbers the horses of the more luxuriant prairies and 
pampas of America. The greater or less fecundity of an animal 
is often cousidered to be one of the chief causes of its abundance 
or scarcity ; but a consideration of the facts will show us that it 
really has little or nothing to do with the matter. Even the least 
prolific of animals would increase rapidly if unchecked, whereas it 
is evident that the animal population of the globe must be sta- 
tionary, or perhape, through the influence of man, decreasing. 
Fluctuations there may be ; but permanent increase, except in re- 
stricted localities, is almost impossible. For example, our own 
observation must convince us that birds do not go on increasing 
every year in a geometrical ratio, as they would do, were there*not 
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some powerful check to their natura! increase. Very tew birds 
produce less than two young ones each year, while many have 
six, eight, or ten; four will certainly be below the average ; and if 
we suppose that each pair produce young only four tines in their 
life, that will aleo be below the average, supposing them not to 
die either by violence or want of food: Yet at this rate how tre- 
mendous would be the increase in a few years from a single pair! 
A simple calculation will show that in fifteen years each pair of 
birds would have increased to nearly ten millions! whereas we 
have no reason to believe that the number of the birds of any 
country increases at all in fifteen or in one hundred and fifty years. 
With such powers of increase the population must have reached 
its limits, and have become stationary, in a very few years after the 
origin of each species. It is evident, therefore, that each year an 
immense number of birds must perish—as many in fact as are 
born ; and as on the lowest calculation the progeny are each year 
twice as numerous as their parents, it follows that, whatever be the 
average number of individuals existing in any given country, twice 
that number must perish onnually,—a striking result, but one which 
seems at least highly prebable, and is perhaps under rather than 
over the truth. It would therefore appear that, as far as the con- 
tinuance of the species and the keeping up the average number 
of individuals are concerned, large broods are superfluous. On 
the average all above one become food for hawke aod kites, wild 
cats and weasels, or perish of cold and hunger as winter comes on. 
This is strikingly proved by the case of particular species ; for we 
find that their abundance in individuals bears no relation whatever 
to their fertility in producing offspring. Perhaps the most re- 
markable instance of an immense bird population is that of the 
passenger pigeon of the United States, which lays only one, or 
at most two eggs, and is said to rear generally but one young 
one. Why 1 this bird so extraordinarily abundant, while others 
producing two or three times as many young are much less plen- 
tiful? The explanation is not difficult. The food most congenial 
to this species, and on which it thrives: best, is abundantly distri- 
buted over a very extensive region, offering such differences of 
soil and climate, that in one part or another of the area the supply 
never fails. The bird 1s capable of a very rapid and long-continued 
flight, so that it can pass without fatigue over the whole of the 
district st unhabits, and as soon as the supply of food begins to 
fail in one place 18 able to discover a fresh fecding-ground. This 
example strikingly shows us that the procuring a constant supply 
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of wholesome food is almost the sole condition requisite for ensu- 
ring the rapid increase of a given species, since neither the limited 
fecundity, nor the unrestrained attacks of birds of prey and of 
man are here sufficient to check it. In no other birds are these 
peculiar circumstances so strikingly combined. Either their food 
is more liable to failure, or they have not sufficient power of wing 
to search for it over an extensive area, or during some season of the 
year it becomes very scarce, and less wholesome substitutes have 
to be found; and thus, though more fertile in offspring, they can 
never increase beyond the supply of food in the least favourable 
seasons. Many birds can only exist by migrating, when their food 
becomes scarce, to regions possessing a milder, or at least a different 
climate, though, as these migrating birds are seldom excessively 
abundant, it is evident that the countries they visit are still 
deficient in a constant and abundant supply of wholesome food. 
Those whose organization does not permit them to migrate when 
their food becomes periodically scarce, can never attain a large 
population. This is probably the reason why woodpeckers are 
ecarce with us, while in the tropics they are among the most 
abundant of solitary birds. Thus the house sparrow is more abun- 
dant than the redbreast, because its food is more constant and 
plentiful, —seeds of grasses being preserved during the winter, and 
our farm-yards and stubble-fields furnishing an almost inexhaust- 
ible supply. Why, asa general rule, are aquatic, and especially 
sea birds, very numerous in individuals? Not because they are 
more prolific than others, generally the contrary; but because 
their food never faiis, the sea-shores and river-banks daily swarm- 
ing with a fresh supply of small mollusca and crustacea. Exactly 
the same laws will apply to mammals. Wild cats are prolific and 
have few enemies; why then are they never as abundant as rabbits ? 
The only intelligible answer is, that their supply of food is more 
precarious. It appears evident, therefore, that so long as a 
country remains physically unchanged, the numbers of its animal 
population cannot materially increase. If one species does 80, 
some others requiring the same kind of food must diminish in 
proportion. The numbers that die annually must be immense ; 
and as the individual existence of each animal depends upon itself, 
those that die must be the weakest—the very young, the aged, and 
the diseased,—while those that prolong. their existence can only 
be the most perfect in health and vigour—those who are best able 
to obtain food regularly, and avoid their numefous enemics. It 
is, a8 we commenced by remarking, “a struggle for existence,” in 
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which the weakest and least perfectly organized must always 
succumb. 

Now it is clear that what takes place among the individuals of 
a species must also occur among the several allied species of 4 
group,—viz. that those which are best adapted to obtain a regular 
supply of food, and to defend themselves against the attacks of 
their enemies and the vicissitudes of the seasons, must necessarily 
obtain and preserve a superiority in population ; while those species 
which from some defect of power or organization are the least 
capable of counteracting the vicissitudes of food, supply, &c., must 
diminish in numbers, and, in extreme cases, become altogether 
extinct. Between these extremes the species will present various 
degrees of capacity for ensuring the means of preserving life; and 
it is thus we account for the abundance or rarity of species. Our 
ignorance will generally prevent us from accurately tracing the 
effects to their causes; but could we become perfectly acquainted 
with the organization and habits of the various species of animals, 
and could we measure the capacity of cach for performing the 
different acts necessary to its safety and existence under all the 
varying circumstances by which it is surrounded, we might be able 
even to calculate the proportionate abundance of individuals which 
is the necessary result. 

If now we have succeeded in establishing these two pointse— 
Ist, that the animal population of a country is generally stationary, 
being kept down by a periodical deficiency of food, and other checks ; 
and, 2nd, that the comparative abundance or scarcity of the indi- 
viduals of the several species is entirely due to their organization and 
resulting habits, which, rendering it more difficult to procure a 
regular supply of food and to provide for their personal safety in 
some cases than in others, can only be balanced by a difference in 
the population which have to exist in a given area—we shall be in 
a condition to proceed to the consideration of varieties, to which 
the preceding remarks have a direct and very important appli- 
cation. 

Most or perhaps all the variations from the typical form of a 
species must have some definite effect, however slight, on the 
habits or capacities of the individuals. Even a change of colour 
might, by rendering them more or less distinguishable, affect their 
safety ; a greater or less development of hair might modify their 
habits. More important changes, euch as an increase in the power 
or dimensions of the limbs or any of the external organs, would 
more or less affect their mode of procuring food or the range of 
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country which they inhabit. It is also evident that most changes 
would affect, either favourably or adversely, the powers of pro. 
longing existence. An antelope with shorter or weaker legs must 
necessarily suffer more from the attacks of the feline carnivora ; 
the passenger pigeon with less powerful wings would sooner or 
later be affected in its powers of procuring a regular supply of 
food ; and in both cases the result must necessarily be a dimiau- 
tion of the pepulation of the modified species. If, on the other 
band, aay species should produce a variety having slightly increased 
powers of preserving existence, that variety must inevitably in 
time acquire a superiority in numbers. These results must follow 
az surely as old age, intemperance, or scarcity of food produce an 
increased mortality. In both cases there may be many individual 
exceptions; but on the average the rule will invariably be found 
to hold good. All! varieties will therefore fall into two classee— 
those which under the same conditions would never reach the 
population of the parent species, and those which would in time 
obtain and keep a numerical superiority. Now, let some alteration 
of physical conditions occur in the district—a long period of 
drought, a destruction of vegetation by locusts, the irruption of 
some new carnivorous animal seeking “ pastures new’’—any change 
in fact tending to render existence more difficult to the species in 
question, and tasking its utmost powers to avoid complete exter- 
mination; it is evident that, of all the individuals composing the 
species, those forming the least numerous and most feebly organ-° 
ized variety would suffer first, and, were the pressure severe, must 
soon become extinct. The same causes continuing in ection, the 
perent species would next suffer, would gradually diminish in 
numbers, and with a recurrence of similar unfavourable conditions 
might also become extinct. The superior variety would then alone 
remain, and on a return to favourable circumstances would rapidly 
increase in numbers and occupy the place of the extinct species 
and variety. 

The variety would now have replaced the species, of which it 
would be a more perfectly developed and more highly organized 
form. It would be in all respects better adapted to secre its 
safety, and to prolong its individual existence and that of the race. 
Such a variety could not return to the origina! form; for that form 
is an inferior one, and could never compete with it for existence. 
Granted, therefore, a “ tendency”’ to reproduce the original type 
of the species, still the variety must ever remain preponderant in 
gumbers, snd under adverse physical conditions again alone survive. 
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But this new, improved, and populous race might itself, in course 
of time, give rise to new varieties, exhibiting several diverging 
modifications of form, any of which, tending to increase the facili- 
ties for preserving existence, must, by the same general law, in their 
turn become predominant. Here, then, we have progression and 
continued divergence deduced from the general laws which regulate 
the existence of animals in a state of nature, and from the undis- 
puted fact that varieties do frequently occur. It is not, however, 
contended that this result would be invariable; a change of pby- 
sical conditions in the district might at times materially modify it, 
rendering the race which had been the most capable of supporting 
existence under the former conditions now the least so, and even 
causing the extinction of the newer and, for a time, superior race, 
while the old or parent species and its first inferior varieties con- 
tinued to flourish. Variations in unimportant parts might also 
occur, having no perceptible effect on the life-preserving powers; 
and the varieties so furnished might run a course parallel with 
the parent species, either giving rise to further variations or re- 
turning to the former type. All we argue for is, that certain 
varieties have a tendency to maintain their existence longer than 
the original species, and this tendency must make itself felt ; for 
though the doctrine of chances or averages can never be trusted 
to on a limited scale, yet, if applied to high numbers, the resulta 
come nearer to what theory demands, and, as we approach to an 
infinity of examples, become strictly accurate. ‘Now the scale on 
which nature works is eo vast—the numbers of individuals sad 
periods of time with which she deals approach so near to infinity, 
that any cause, however slight, and however liable to be veiled and 
counteracted by accidental circumstances, must in the end produce 
its full legitimate results, 

Let us now turn to domeeticated animals, and inquire how va- 
rieties produced among them are affected by the principles here 
enunciated. ‘The essential difference in the condition of wild and 
domestic snimals ie this,—that among the former, their well- 
being and very existence depend upon the full exercise and healthy 
condition of all their senses and physical powers, whereas, among 
the latter, these are only partially exercised, and in some cases 
are absolutely unused. A wild anima! has to search, and often 
to labour, for every mouthful of food—to exercise sight, hearizig, 
and smell in seeking it, and in avoiding dangers, in procuring 
shelter from the inclemency of the seasous, and in providing for 
the subsistence and safety of its offspring. There is no muscle of 
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ite body that is not called into daily and hourly activity; there is 
no sense or faculty that is not strengthened by continual erercise. 
The domestic animal, on the other hand, has food provided for it, 
is sheltered, and often confined, to guard it against the vicissitudes 
of the seasons, is carefully secured from the attacks of its natural 
enemies, and seldom even rears its young without human assistance. 
Half of its senses and faculties are quite useless; and the other 
half are but occasionally called into feeble exercise, while even its 
muscular system is only irregularly called unto action. 

Now when a variety of such an animal occurs, having increased 
power or capacity in any organ or sense, such increase is to- 
tally useless, is never called into action, and may even exist without 
the animal ever becoming aware of it. In the wild animal, on the 
contrary, all its faculties and powers being brought into full action 
for the necessities of existence, any increase becomes immediately 
available, is strengthened by exercise, and must even slightly mo- 
dify the food, the habits, and the whole economy of the race. It 
creates as it were a new animal, one of supcrior powers, and which 
will necessarily increase in numbers and outlive those inferior 
to it. 

Again, in the domesticated animal all variations have an equal 
chance of continuance ; and those which would decidedly render a 
wild animal unable to compete with its fellows and continue its 
existence are no disadvantage whatever in a state of domesticity. 
Our quickly fattening pigs, short-legged sheep, pouter pigeons, 
and poodle dogs could never have come into existence in a state 
of nature, because the very first step towards such inferior forms 
would have led to the rapid extinction of the race; still less 
could they now exist in competition with their wild allies. The 
great speed but slight endurance of the race horse, the unwieldy 
strength of the ploughman’s team, would both be useless in a 
state of nature. If turned wild on the pampas, such animals would 
probably soon become extinct, or under favourable eircumstances 
might each lose those extreme qualities which would never be called 
into action, and in a few generations would revert to a common 
type, which must be that in which the various powers and faculties 
are so proportioned to each other as to be best adapted to procure 
food and secure safety,—that in which by the full exercise of every 
part of his organization the animal can alone continue to live. 
Domestic varieties, when turned wild, must return to something 
near the type of the original wild stock, or become altogether 


extinct. 
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We see, then, that no inferences as to varieties in 9 state of 
nature can be deduced from the observation of those occurring 
among domestic animals. The two are so much opposed to each 
other in every circumstance of their existence, that what applies 
to the one is almost sure not to apply to the other. Domestic 
animals are abnormal, irregular, artificial; they are subject to 
varieties which never occur and never can occur in a state of 
nature: their very existence depends altogether on human care ; 
so far are many of them removed from that just proportion of 
faculties, that true balance of organization, by means of which 
alone an animal left to its own resources can preserve its existence 
and continue its race. 

The hypothesis of Lamarck—that progressive changes in species 
have been produced by the attempts of animals to increase the 
development of their own organs, and thus modify their structure 
and habits—has been repeatedly and easily refuted by all writers 
on the subject of varieties and species, and it seems to have been 
considered that when this was done the whole question has been 
finally settled ; but the view here developed renders such an hypo- 
thesis quite unnecessary, by showing that similar results must be 
produced by the action of principles constantly at work in nature. 
The powerful retractile talons of the falcon- and the cat-tribes 
have not been produced or increased by the volition of those 
animals; but among the different varieties which occurred in the 
earlier and less highly organized forms of these groups, those 
always survived longest which had the greatest facilities for seizing 
their prey. Neither did the giraffe acquire its long neek by de- 
siring to reach the foliage of the more lofty shrubs, and constantly 
stretching its neck for the purpose, but because any varieties 
which occurred among its antitypes with a longer neck than usual 
at once secured a fresh range of pasture over the same ground as 
their shorter-necked companions, and on the first scarcity of food 
were thereby enabled to outlive them. Even the peculiar colours of 
many animals, especially insects, so closely resembling the soil or 
the leaves or the trunks on which they habitually reside, are ex- 
plained on the same principle; for though in the course of ages 
varieties of many tints may have occurred, yet those races having 
colours best adapted to concealment from their enemies would inevi- 
tably survive the longest. We have also here an acting cause to 
account for that balance so often observed in nature,—a deficiency 
in one set of organs always being compensated by an increased 
development of some others—powerful wings accompanying weak 
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feet, or great velocity making up for the absence of defensive 
weapons; for it has been shown that all varieties in which an 
unbalanced deficiency occurred could not long continue their ex- 
istence. The action of this principle is exactly like that of the 
centrifugal governor of the steam engine, which checks and cor- 
rects any irregularities almost before they become evident; and 
in like manner no unbalanced deficiency in the animal kingdom 
ean ever reach any conspicuous magnitude, because it would make 
itself felt at the very first step, by rendering existence difficult 
and extinction almost sure soon to follow. An origin such as is 
here advocated will also agree with the peculiar character of the 
modifications of form and structure which obtain in organized 
beings—-the many lines of divergence from a central type, the 
increasing efficiency and power of a particuler organ through a 
succession of allied species, and the remarkable persistence of 
ununportant- parts such as colour, texture of plumage and hair, 
form of horns or crests, through a series of species differing con- 
siderably in more essential characters. It also furnishes us with 
a reason for that “more specialized structure” which Professor 
Owen states to be a characteristic of recent compared with extinct 
forma, and which would evidently be the result of the progressive 
modification of any organ applied to a especial purpose in the 
animal economy. 

We believe we have now shown that there is a tendency in 
nature to the continued progression of certain classes of varieties 
further and further from the original type—a progression to which 
there appears no reason to assign any definite limits—and that 
the same principle which produces this result in a state of nature 
will also explain why domestic varieties have a tendency to revert 
to the original type. This progression, by minute steps, in various 
directions, but always checked and balanced by the necessary con- 
ditions, subject to which alone existence can be preserved, may, it 
is believed, be followed out so as to agree with all the phenomena 
presented by organized beings, their extinction and succession in 
past ages, and all the extraordinary modifications of form, instinct, 
and habits which they exhibit. 


Ternate, February, 1858. 
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Une opinion inédite de Newton sur 
“l’Analyse des Anciens” a propos de 
"Analysis geometrica 
de Hugo de Omerique 


La plupart des manuscrits de NEWTON qui sont conservés 4 Oxford 
semblent avoir déja été l’objet d’examens minutieux, notamment de 
la part de BaiLy et de Brewster. Les plus importants ont été pu- 
bliés depuis longtemps. Néanmoins si l’édition de la correspon- 
dance de l’auteur des Principes était enfin entreprise (1) a occasion 
du prochain tricentenaire de sa naissance (1942) — ce qui provoque- 
rait vraisemblablement la découverte de nombreuses lettres dont 
plusieurs générations d’historiens ont jusqu’a présent déploré la 
perte — une révision minutieuse des manuscrits d’Oxford s’impose. 

En novembre 1928, j’ai eu l’occasion d’en examiner une grande 
partie. S’il n’y a plus grand chose a dire 4 propos des lettres a 
FLAMSTEED, le volumineux ensemble de manuscrits classés 4 la 
bibliothéque de New College sous le n° 361 mérite une attention 
spéciale. Car si cet amas énorme de feuillets entiers, et méme 
de cahiers, consacrés uniquement a des recherches d’exégése et 
de chronologie est assez décevant, en revanche les rares fragments 
scientifiques qui y sont égarés ne méritent pas tous l’oubli. Leur 
lecture est souvent pénible : certaines feuilles en effet ont été par- 
tiellement la proie du feu, et NEWTON avait aussi coutume de 
combler en tous sens de sa fine écriture les blancs de vieux papier. 
Une enveloppe adressée 

A Mons* 
Mons? John Bernoulli Professeur 
des Mathematiques a Basle 
en la Suisse. 


(1) Cf. la lettre de Sir JosepH LARMorR (7 mai 1924) dans Nature, vol. 113, 
P. 744- 
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est couverte de calculs. On trouve des comptes d’argent, des 
documents relatifs 4 l’élection de NEWTON au Parlement, des 
calculs plus ou moins rédigés : 

« In 15” or 14 3/4”. 7 1/2”. 3 3/4” it fell 113 1/4 inches 

« In 60” = 1’ it fell 453 digits. In 20”’ it fell 

« 151 dig = 12ped. 7 dig. 

« Ina minute it falls 37 3/4ped : In 4 minutes it 

« falls 151 english feet. 

Parmi les brouillons de lettres, le suivant — quoique fort 
court — m’a paru particuliérement intéressant. Le nom du des- 
tinataire n’est pas indiqué, non plus que la date, mais, comme 
on le verra plus loin, cette lettre inachevée a été écrite probable- 
ment vers 1699. Je tiens 4 exprimer ma reconnaissance a Mr. le 
Bibliothécaire de New College, qui a bien voulu m/’autoriser 4 
la publier. 

«"s 
Sr 

I have lookt into De Omerique’s Analysis Geometrica & find 
it a judicious & valuable piece answering to y® Title. ffor therin 
is laid a foundation for restoring the Analysis of the Ancients 
w*" is more simple more ingenious & more fit for a Geometer 
then the Algebra of the Moderns. ffor it leads him more easily 
& readily to the composition of Problems & the Composition 
w°" it leads him to is usually more simple & elegant then that 
w*" is forct from Algebra. 


* 
* * 


Voici le titre complet de l’ouvrage dent parle NEWTON : Ana- 
lysis geometrica sive nova, et vera methodus resolvendi tam proble- 
mata geometrica, quam arithmeticas quaestiones. Pars prima de 
planis. Authore D. ANTONIO HUGONE DE OMERIQUE, Sanluca- 
rense. Gadibus 1698. 

PepRO A. BERENGUER dans un article de El Progreso matema- 
tico(z) nous a donné les deux ou trois renseignements que l'on 
posséde sur la vie et les écrits de HuGo pE Omerique. Celui 


(2) 1895, pp. 116-121. Mr. le Professeur R. C. ARCHIBALD, de Brown University, 
Providence, a aimablement consenti 4 me préter son exemplaire de |’ Analysis 
geometrica, exemplaire peut-étre unique aux Etats-Unis, ainsi que |’année 1895 
de El Progreso matemdtico. Qu’il veuille trouver ici l’expression de ma vive gratitude. 
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qu’on a voulu appeler le Descartes espagnol est né 4 Sanlucar de 
Barrameda le 6 janvier 1634 et est mort a une date inconnue. 
Il fut éléve des Jésuites et demeura toute sa vie durant sous leur 
influence. Outre |’ Analysis geometrica, il ne nous est parvenu de 
lui que des Tablas Artificiales (Cadix, 1691). 

MonrTUCLA (3) — et de nombreux auteurs l’ont répété aprés 
lui — a prétendu que NEWTON citait avec éloge l’ouvrage du 
mathématicien espagnol. Mais il n’indique aucune référence a 
l’appui de son affirmation et j’ai vainement cherché une allusion 
4 HuGco pE OMERIQUE dans les ceuvres et la correspondance de 
l’auteur des Principes. La publication du court fragment ci-dessus 
ne m’en paraissait que plus intéressante, et, comme d’autre part, 
l’Analysis geometrica est un ouvrage d’une grande rareté, je vais 
essayer de donner rapidement une idée de ce gros in-quarto de 
444 pages, bien qu'il ait déja fait l'objet d’un compte-rendu 
anonyme (qu’aucun auteur ne mentionne) dans les Philosophical 
Transactions (vol. 21, n° 257, October 1699, pp. 351-362) (4). 

Il s’agit en réalité d’un manuel scolaire. L’auteur, étudiant 
application de l’algébre 4 la géométrie plane, emploie la méthode 
analytique : le probléme est supposé résolu; on établit les rela- 
tions entre les données et les inconnues, et on déduit de ces rela- 
tions la valeur des quantités cherchées. 

L’introduction ne comprend pas moins de 96 pages, dont les 
4 premiéres présentent un intérét particulier, car DE OMERIQUE 
y deéfinit l’analyse et la synthése. Voici la premiére partie de 
introduction proprement dite : 


Quid sit Analysis. 


Postquam elementis Geometricis instructus fuerit, qui Geometra 
vocari cupit, fructumque colligere laboris sui: aliquam sibi viam 


(3) Histoire des Mathématiques, 2° édition, t. 2, p. 167. 

(4) La numérotation des pages dans le numéro d’octobre 1699 est coriecte 
jusqu’a la page 366; ensuite, par une erreur d’impression, les pages suivantes sont 
numérotées une seconde fois de 351 & 362: ce sont ces derniéres qui contiennent 
le compte-rendu en question. En voici le début : 

« The Author of this Book being of opinion that the Method of deducing Geo- 
metric Demonstrations from an Algebraic Calculation, is forc’d and unnatural, 
has studied how to find an Analysis purely Geometrical, from which a Synthesis 
might easily be deriv’d, according to the Method of the Ancients. » 
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paratam habere debet, cuius ope vim, & facultatem cuiuscumque 
Geometricae propositionis resolutionem inveniendi acquirat. 

Haec quidem via, quaecumque illa sit, analysis, seu resolutio 
dicitur, & omnium consensu ita definitur. Assumptio quaesiti 
tamquam concessi, per ea, quae deinceps consequuntur ad aliquod 
concessum procedens. Regressus vero a concesso ad quaesitum 
Synthesis, seu compositio nominatur. Verum enimvero ista defi- 
nitio nihil nobis certi promittit. In assumptione quidem quaesiti 
tamquam concessi aliqua inest interdum difficultas, in eo con- 
sistens, quod data, & quaesita adcommodam contiguitatem reduci 
debeant. lam vero posito quaesito tamquam concesso, quaenam 
ex multis quae deinceps consequuntur eligemus? Quorsum 
tendimus ? Haec omnia profecto nobis incerta reliquerunt Au- 
thores, unde sit, quod quando abstrusa, & intricata inter data, 
& quaesita est connexio, haereat analysta, quo se convertat nes- 
ciens. Fateantur omnes, neque veterum quisquam perficiari 
auderet cum postquam tot, tantaque volumina hac de re cons- 
cripsissent, ut nobis tradit Pappus initio libri septimi; nullam 
tamen habuisse veram rationem resolvendi, ex ipsorum propo- 
sitionibus non temere suspicentur juniores. Ex recentioribus 
autem Algebrae speciosae cultores hanc vim resolvendi sibi 
adjudicare videntur. Utinam aeque facilis, ac resolutio algebrica, 
esset geometrica demonstratio; sed tantum abest, ut postquam 
multos annos in concinnandis demonstracionibus geometricis 
ex calculo Algebrico consumpsissem, violentam esse methodu 
in Geometricis putaverim, viamque omnino Geometricam ineun- 
dam concluserim. 

Analysim igitur nostram nos ita definimus. Assumptio quaesiti 
tamquam concessi, per necessarias consequentias ad certum, & deter- 
minatum finem progrediens. Haec equidem definitio nobis securum 
gressum promittere videtur. Conabimur promissa adimplere; 
sed quoniam arduam nimis aggredimur materiam, scopum teti- 
gisse nobis suadere non audemus; suspiciendos potius tantorum 
virorum, qui de resolucione scripsere veneramur labores, atque 
faelicioribus ingeniis nostros judicandos, promovendosque, si 
forte conducere visi fuerint, relinquimus. 

Le reste de l’introduction (pp. 5-96) est consacré 4 des problémes 
de constructions géométriques et de proportions. DE OMERIQUE a 
cru bon d’insérer dans cette partie de son livre (pp. 49-66) un 
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petit traité intitulé Algorithmus Rationum, di au Pére C. PowELL, 
professeur de mathématiques au collége des jésuites a Cadix. 

Le livre I (pp. 97-238) traite de la résolution des problémes 
par les rapports de proportionalités entre les droites. Le livre II 
(pp. 239-304) poursuit le méme but que le livre I et fait usage de 
la raison composée et des figures semblables. Dans le livre III 
(pp. 305-388) on résoud les problémes par la comparaison de 
nombres plans. Le livre IV (pp. 389-434) s’occupe des cas de 
compatibilité des problémes (problémes indéterminés). 

Il y a, pour plusieurs problémes, des citations en marge des 
auteurs qui en ont donné des solutions. C’est ainsi que l’on ren- 
contre les noms de Fr. VAN SCHOOTEN, CLAviuS, VIETE, REIN- 
HOLD, TACQUET, JOSE ZARAGOZA, GREGOIRE DE ST.- VINCENT, JOSE 
pE CaNas, APOLLONIUS, PAppus et DESCARTES. 

Une des originalités les plus certaines de |’ Analysis geometrica 
est l'emploi — sans doute unique — de la notation /\_ comme 
symbole d’égalité et d’équivalence. Mr. Cajori a fait remarquer 
que le symbole d’égalité employé par Descartes dans sa Geome- 
trie — symbole sur l’origine duquel on ne posséde aucun docu- 
ment — était, 4 peu de chose prés, identique a la représentation 
de la constellation zodiacale du Taureau. Toutefois, comme la 
représentation des signes du zodiaque est extrémement libre a 
travers l’histoire, on trouve sans peine des signes du Bélier qui 
different trés peu de la notation de Descartes. Il est dés lors 
curieux de constater que les symboles d’égalité employés respec- 
tivement par DescarTEs et HuGoO DE OMERIQUE sont presque 
semblables aux deux signes astronomiques qui correspondent 
aux équinoxes, 4 savoir le Bélier et la Balance. 

Ce symbole / est assez difficile 4 écrire. Il se compose de 
quatre traits brisés. A-t-on déja noté que les quelques rares 
symboles mathématiques élémentaires qui sont universellement 
adoptés aujourd’hui ne comprennent jamais plus de trois traits? 

J’ai cru devoir attirer spécialement |’attention sur le symbole 
da 4 HuGo pe OmeriQueE, parce qu’il ne figure pas dans la monu- 
mentale History of Mathematical Notations que le Professeur 
Cajori a récemment publiée (5). 


(5) A History of Mathematical Notations, by FLORIAN Cajori, 2 vol., 1928 
and 1929. Cf. vol. 1, pp. 297-309 et en particulier paragraphe 264. (Jsis, 12, 
332-36; 13, 129). 
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* 
* * 


Il importe peu, au fond, de savoir si NEwron a décerné un 
simple certificat de complaisance a l’ouvrage du mathématicien 
espagnol, ou si son appréciation était justifi¢ée. Mais on peut se 
réjouir que l’apparition de ce manuel iui ait fourni l’occasion de 
révéler sa pensée sur un sujet sur lequel il s’est montré sobre de 
renseignements. Nulle part, semble-t-il, il ne s’est exprimé aussi 
clairement, encore que trop briévement dans la forme ot j’ai 
retrouvé ce brouillon de lettre. 

Si NEwTON, par |’époque ou il a vécu, appartient en fait a cette 
phase de la pensée mathématique qu’on a pu appeler |’Age de la 
synthése algébrico-logique, les affinités profondes de son ceuvre 
avec la pensée mathématique grecque méritent d’autant plus 
d’étre soulignées que l’unité de physionomie de l’ceuvre mathé- 
matique des Grecs est indéniable (6) et qu’au dix-septiéme siécle 
aussi, on n’admet point que la science grecque edt rien emprunté 
a l’Orient. 

« Les Grecs, dit PiERRE BoutTroux (7), ont recherché et cultivé 
en Mathématiques ce qui est simple, ce qui est beau, ce qui est 
harmonieux. » (Il vaut la peine de faire remarquer que ce sont la 
les termes mémes dont se sert NEWTON : « simple & elegant »). 
Ainsi, un des traits distinctifs de la mathématique grecque est 
son caractére arbitraire et c’est précisément contre cet aspect 
artificiel et arbitrairement limité qu’un esprit aussi systémati- 
quement logique et généralisateur que DESCARTES ne pouvait 
manquer de se rebeller : « Rien ne nous détourne davantage de 
la vérité que de diriger nos efforts vers des buts particuliers, au 
lieu de les tourner vers cette fin unique et générale » (8). C’est 
en rcefusant de s’en tenir a la stricte intuition des Grecs que 
DESCARTES a été amené a l’algébre moderne (g). Avec quelle 
injuste sévérité il s’exprime sur les Anciens: ... « semblables 
a quelques artisans qui cachent leur secret, ils ont craint peut- 


(6) C’est une des conclusions les plus remarquables qui se dégagent des travaux 
de Paut TANNERY. 

(7) L’idéal scientifique des Mathématiciens; Paris, ALCAN, 1920; Pp. 45. 

(8) Régles pour la direction de l’esprit ; regle premiére. 

(9) Nous ne parlons ici bien entendu que des tendances générales du grand 
philosophe : trés souvent il est revenu a la géométrie pure et 4 des démonstrations 
inspirées d’ARCHIMEDE. 
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étre que la facilité et la simplicité de leur méthode, en les 
popularisant, n’en diminuat l’importance, et ils ont mieux aimé 
se faire admirer en nous laissant, comme produit de leur art, 
quelques vérités stériles subtilement déduites, que de nous enseig- 
ner cet art lui-méme, dont la connoissance eit fait cesser toute 
notre admiration ». (10) Le but de Descartes est de rompre avec 
la tradition grecque; c’est d’ailleurs en cela qu’il se différencie 
nettement de FeRMAT. « Celui qui suivra attentivement ma pensée, 
dit-il encore, verra que je n’embrasse ici rien moins que les mathé- 
matiques ordinaires, mais que j’expose une autre méthode, dont 
elles sont plutét l’enveloppe que le fond. » (11) Lerpniz — dont la 
technique de l’ceuvre mathématique et celle de DESCARTES pro- 
cédent d’une méme conception — révait dans sa jeunesse d’une 
Combinatoire Universelle qui eit été une étude formelle et a 
priori des différentes combinaisons qu’engendrent les opérations 
de l’arithmétique. Or, c’est parce que l’algébre, langue symbo- 
lique universelle, est essentiellement une méthode qu’elle ne 
pouvait séduire un esprit anglais. Il n’est pas difficile de montrer 
qu’en derniére analyse, ce qu’il y a surtout de commun 4 NEWTON 
et aux Grecs, c’est l’absence de méthode (12). 

Quel sens faut-il conférer 4 l’expression « the Analysis of the 
Ancients » (13) dans le texte qui fait l’objet de cet article ? « L’Ana- 


(10) Régles pour la direction de esprit; régle quatriéme. 

(11) Ibid. 

(12) Signalons ici que NEWTON se rencontre sur plus d’un point avec FERMAT, 
qui, bien loin de déconsidérer la géométrie antique, avait une prédilection remar- 
quable pour les cas particuliers portés 4 leur plus haut degré d’achévement. Le 
paralléle avec le géométre toulousain peut étre poussé plus loin encore. La res- 
semblance est tout-a-fait surprenante si l’on songe que « bien que la publication 
des travaux de DescarTEs ait été la premiére en date, il est incontestable que, de 
son cété, spontanément, et sans doute 4 peu prés a la méme époque, FERMAT 
avait trouvé ce que beaucoup considérent comme I’essentiel de la géométrie 
cartésienne » (G. Mituaup, Nouvelles études sur I’histoire de la pensée scientifique ; 
Paris, ALCAN, 1911, p. 160). MiILHAuD a fort bien mis en relief la raison pour 
laquelle il n’y eut cependant pas, 4 propos de la priorité de la découverte, de 
querelle entre Descartes et FEeRMaT, semblable 4 la dispute fameuse entre 
Lerpniz et Newton. Cette raison est la suivante : la géométrie analytique était 
manifestement l’ceuvre des Grecs. Le fait que NEwTON et LerBNiz furent en 
réalité vis-a-vis des anciens dans des conditions absolument identiques 4 celles 
ou se trouvaient Descartes et Fermat fait mieux ressortir le caractére de leur 
querelle. 

(13) «... pour l’Analyse des anciens & |l’Algebre des modernes, outre qu’elles 
ne s’estendent qu’a des matieres fort abstractes, & qui ne semblent d’aucun 
usage, la premiere est toujours si astrainte a la consideration des figures, qu’elle 
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lyse, écrit OZANAM (14), consiste plus dans le jugement & dans 
l’adresse de l’esprit que dans les regles particulieres, lorsque l’on 
s’en sert par la pure Geometrie, comme faisoient les Anciens : 
Mais a present on s’en sert par l’Algebre, qui est une regle assurée 
pour venir a la fin de ce que l’on se propose ». Ainsi, une asso- 
ciation d’idée toute naturelle a pu conduire certains auteurs a 
regarder les termes analyse et algébre comme strictement équi- 
valents. C’est ce que fait NEWTON, notamment dans les lignes 
inédites qu’on vient de lire. Nous pouvons écarter délibérément 
le sens d’opérations arithmétiques, une des deux significations 
qui se sont attachées dans |’antiquité aux mots analyse et synthése, 
pour ne garder que celle plus importante de modes de démon- 
stration ou d’invention; et le lecteur sait que dans ce dernier cas 
les mots analyse et synthése ont servi a désigner trois modes 
différents. Mais il est évident qu’il n’est pas question ici de l’ana- 
lyse zététique (invention des solutions; c’est le procédé fonda- 
mental de la méthode analytique moderne) ou de la _ rétique 
exégétique de VikTE. NEWTON songe 4 l’analyse poristique, qui 
consiste en l’invention d’une démonstration pour une solution 
ou une proposition énoncée. Par la Poristique, dit ViETE, on 
examine, au moyen de l’égalité ou de la proportion, la vérité d’un 
théoréme énoncé; et, comme P. TANNERY I’a fait remarquer avec 
beaucoup de justesse, « l’analyse poristique n’est pas une méthode, 
en ce sens qu’elle ne se préte point a une systématisation qui lui 
soit propre » (15). 

Mais il y a plus. Alors qu’a aucun moment le géométre grec 
ne fait abstraction de la forme des figures et de leur situation dans 
espace, la pratique de l’algébre nécessite un grand pouvoir 
d’abstraction. L’algébriste doit faire table rase de la réalité pour 
opérer sur des symboles dont la nature lui demeurera indiffé- 
rente (16). Il lui faut oublier la signification des éléments com- 


ne peut exercer l’entendement sans fatiguer beaucoup |’imagination; et on s’est 
tellement assuieti, en la derniere, a certaines reigles & a certains chiffres, qu’on 
en a fait un art confus & obscu:, qui embarasse l’esprit, au lieu d’une science 


qui le cultive». (Descartes, Discours de la méthode; édition ADAM et TANNERY; 


t. 6, pp. 17-18). L’expression « Analyse des anciens » est évidemment employée 


ici dans le sens de géométrie. 
(14) Dictionnaire mathématique, 1691, p. 1 
(15) P. TANNERY : Mémoires scientifiques, t. 3, pp. 162-169. 
(16) Descartes fut le premier, semble-t-il, 8 s’apercevoir que l’on peut raisonner 


5. 
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binés pour ne plus accorder son attention qu’au mécanisme de 
la combinaison; et, en fait, l’analyse moderne nous éléve, sans 
effort, grace a l’algébre, 2 un degré d’abstraction que ne soup- 
connérent pas les Grecs, en dépit des tendances contemplatives 
de leur géométrie. Or, de nombreux indices tendent a faire croire 
que NEWTON n’a pu raisonner sur des grandeurs sans se les repré- 
senter. L’algébre, 4 premiére vue, en tant que technique stricte- 
ment utilitaire, pouvait paraitre, par la sdreté et la rapidité de 
ses résultats, plus apte a tenter un esprit anglais, épris avant tout 
du pratique. Cependant « le principal but de la géométrie est de 
faciliter les méthodes de pratique » (17). Le caractére mécanique 
de l’algébre et tout ce que cette science implique par sa généralité 
est opposé a ce qui est « ingenious & elegant ». « C’est par une 
innovation des modernes qu’on y a fait entrer (dans la géométrie) 
des multiplications, des divisions, et d’autres calculs de cette 
espéce; et cette innovation n’est point heureuse; elle répugne 
aux premiers principes de la science. Car si l’on réfléchit bien 
aux constructions des problémes par la ligne droite et le cercle, 
telles que les ont imaginées les anciens géométres, on verra faci- 
lement qu’ils n’y ont eu recours qu’afin d’éviter, par le tracé 
facile de quelques lignes, l’ennui des longs calculs. I] ne faut donc 
pas confondre ces deux sciences; les anciens en séparaient les 
limites avec tant de soin, que jamais ils ne se sont permis d’intro- 
duire des termes d’arithmétique dans la géométrie; et les moder- 
nes en les confondant, ont fait disparaitre la simplicité qui fait 
toute l’élégance de la géométrie » (18). 


sur des quantités purement abstraites. Comme I’a judicieusement noté le P. Bos- 
MANS : « L’esprit clair et rigoureux du peuple helléne, ennemi déclaré de ce lan- 
gage mathématique conventionnel que nous affectionnons tant, ne pouvait songer 
a donner un sens général aux lettres comme nous y sommes habitués en algébre. 
L’algébre avait, on le sait, chez eux une forme enti¢rement géométrique. » (Préface 
a La science égyptienne par O. GILLAIN, 1927, Pp. VIII). 

(17) Arithmétique universelle, édition BEAUDEUX, 1802, t. 2, p..89. 

(18) Ibid., p. 56. Voici, extraits du méme ouvrage, encore deux passages 
vuggestifs : 

« Au reste, je ne partage pas leur opinion a cet égard (l’opinion des géométres 
modernes). Leur régle, qui est d’admettre pour la construction des problémes 
toutes les espéces de lignes, selon le rang des dimensions de leurs équations, me 
parait arbitraire, et sans aucune base solide en géométrie. Je dis plus méme, c’est 
qu’elle est fausse; car, selon cette régle, le cercle serait du méme ordre que les 
sections coniques, et cependant on s’accorde généralement a le ranger avec la ligne 
droite ; et la certitude de cette régle une fois ébranlée, que devient celle d’admettre 
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Au surplus, les progrés de l’algébre étaient souvent insuffisants 
au point que dans ses recherches sur les sections coniques, NEw- 
TON fut obligé de recourir 4 APOLLONIUs. Le caractére utilitaire 
des mathématiques appliquées chez les Grecs se retrouve dans 
le traité d’algébre auquel — chose remarquable — a été donné 
le nom d’Arithmétique universelle. En particulier, les titres pitto- 
resques de quelques problémes résolus dans cet ouvrage semblent 
directement empruntés aux traités grecs. Comme avec NEWTON, qui 
d’ailleurs appréciait beaucoup les travaux du philosophe frangais, 
nous sommes éloignés de l’idée chére 4 DESCARTES que la mathé- 
matique universelle a pour objet l’explication de l’univers; cette 
conception synthétiste de la science chez l’auteur du Discours de 
la méthode fait volontiers songer a la « raideur » du Timée. New- 
TON, lui, ne veut pas rompre avec le passé comme font DEscaRTES 
et LerBniz. Mais, bien plus peut-étre qu’il n’est attiré par les 
qualités de la mathématique grecque, ce sont les caractéres mémes 
de l’algébre qui ne peuvent lui plaire, puisque cette technique 
ne peut étendre sa portée et son action qu’en s’abstrayant de la 
réalité. 

J'ai déja eu l’occasion (19) d’insister sur le fait que l’activité 
mathématique de NEWTON n’a constitué qu’un épisode de sa 
carriére. C’est que, a l’inverse du mathématicien de |’école algé- 
briste féru surtout de méthodes, il attache plus de prix aux théo- 
ries applicables 4 la physique. Son ambition est de connaitre des 
faits nouveaux. Il ne s’est pas préocuppé de savoir si la science 
était une synthése algébrico-logique. Pour lui, l’analyse infini- 
tésimale n’a jamais été qu’un expédient; d’ailleurs, elle ne conte- 
nait aucun principe nouveau opposé a ceux qui étaient a la base 
de l’algébre finie. La diminution du réle de Valgébre dans |’ana- 
lyse moderne constitue une nouvelle preuve, tardive mais cer- 


dans la géométrie toutes les lignes, selon l’ordre de leurs dimensions? N’est-elle 
pas sapée par les fondemens? » (pp. 85-86). 

« Rien n’est donc plus dénué de fondement que cette classification des courbes 
selon la simplicité de leurs équations, et les géométres modernes y ont trop d’égard. 
La simplicité des équations n’est qu’une simplicité analytique qui n’a rien de com- 
mun avec la composition. Les loix de celles-ci sont entitrement indépendantes 
de l’analyse : cette dernitre nous méne comme par la main a la composition ; 
mais il n’y a de vraie composition qu’a Il’instant ow l’analyse a entiérement 
disparu, tant qu’il en reste la moindre trace, vous n’avez point encore de véritable 
composition » (pp. 89-90). Voir aussi: Principia, livre I, lemme 19, cor. 2. 

(19) «Une lettre inédite de Newton»: Jsis, vol. 12, n° 38; cf. pp. 240, 248 et 249- 
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taine, de l’intuition géniale de NEwrTon sur la voie a suivre. 
Comme me |’écrivait Sir JosepH LaRMorR dans une lettre récente : 
«In fundamentals geometry is still the essential key ». On peut 
remarquer encore que la méthode de recherche de NEWTON en 
mathématiques n’est pas autre chose au fond que la méthode 
expérimentale. L’on songe 4 PYTHAGORE, qui, représentant les 
nombres par des points rangés en ligne, constate que le produit 
d’un nombre par lui-méme est figuré par un carré (20). 
Peut-étre le lecteur des bréves considérations ci-dessus incli- 
nera-t-il 4 penser que les principes introduits par NEWTON n’ont 
pas eu sur la pensée mathématique toute l’influence qu’on leur 
attribue communément. 
Harvard University. JEAN PELSENEER 
(Fellow of the C. R. B. 
Educational Foundation). 


(20) Il est certain que |’antiintellectualisme de NEwrTon se manifeste surtout 
en physique, par contraste notamment avec |’attitude de DeEscarTeEs, qui, lui, 
réduit la matiére 4 n’étre que l’objet des exercices de la pure raison (Cf. par 
exemple : Principes de la Philosophie, 2° partie, 20). L’histoire aussi se charge de 
nous montrer que c’est l’essence méme de I’intellectualité que d’étre superfi- 
cielle. 
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Eilhard VViedemann 


geb. 1. August 1852 — gest. 7. Januar 1928. 


Aussergewohnliche schépferische Begabung und _ Bildung, 
vereint in einer gelauterten Persénlichkeit, sind immer Kost- 
barkeiten des Menschengeschlechtes gewesen. Sie machen sich 
mit innerer Folgerichtigkeit, ausserlich oft unbeachtet, im geisti- 
gen Antlitz einer Epoche geltend und haben ihren Wert unab- 
hangig davon, ob der Name, an den sie gebunden sind, mit einer 
besonders fruchtbringenden Einzelleistung oder-entdeckung ver- 
kniipft ist. In diesem Gedanken seien die nachfolgenden Zeilen 
dem Andenken von EILHARD WIEDEMANN gewidmet. 

EILHARD WIEDEMANN entstammt einer bekannten Gelehrten- 
familie, deren Begabung und Geistigkeit sich auf ihn in selten 
gliicklicher Weise vererbt hat. Er wurde am 1. Aug. 1852 zu Berlin 
geboren als Sohn des damaligen Privatdozenten der Physik, 
Gustav WIEDEMANN, eines der hervorragendsten Physiker des 
19. Jahrhunderts, und dessen Frau CLara, geb. MITSCHERLICH, 
Tochter des Berliner Chemikers, des bekannten Entdeckers der 
Isomorphie. In Basel, Braunschweig und Karlsruhe, wo der 
Vater die Professur fiir Physik bekleidete, besuchte der junge 
EILHARD das Gymnasium. In Karlsruhe schloss er die Schulzeit 
mit einem glanzend bestandenen Abiturientenexamen ab. Darauf 
studierte er in Heidelberg Mathematik, Physik und Chemie. 
Seine Lehrer waren HELMHOLTz, BUNSEN, KONIGSBERGER und 
besonders KircHHorrF. Das Studium beendete WigDEMANN in 
Leipzig, wohin sein Vater inzwischen berufen worden war; hier 
promovierte er im Jahre 1872 mit einer bereits in Heidelberg 
begonnenen Arbeit : « Ueber die elliptische Polarisation des Lich- 
tes und ihre Beziehungen zu den Oberflachenfarben der K6rper ». 
Daran schloss sich im Jahre 1876 die Habilitation an der Univer- 
sitat Leipzig. Bereits zwei Jahre spater erhielt der junge Forscher, 
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der durch eine Reihe bemerkenswerter Untersuchungen her- 
vorgetreten war, den Titel eines ausserordentlichen Professors. 
Ostern 1886 erfolgte die Berufung als ordentlicher Professor 
nach Darmstadt und im Herbst des gleichen Jahres an die Uni- 
versitat Erlangen. Hier wirkte WIEDEMANN, zugleich als Direktor 
des physikalischen Instituts, 40 Jahre lang bis zu seinem Uber- 
tritt in den Ruhestand, Ostern 1926. 

Wiahrend seiner Erlanger Zeit entfaltete WIEDEMANN eine sehr 
segensreiche Titigkeit. Mit ausgezeichneten Experimental- 
arbeiten von dauerndem Wert, die er grossen Teils mit seinen 
Assistenten (vor allem H. Esert, G. C. Scumipt und A. WEH- 
NELT) ausfiihrte, nahm er an der Entwicklung der Physik bis 
zur Jahrhundertwende teil. Auch danach, als er das eigene physi- 
kalische Arbeiten aufgegeben hatte, wurden aus dem Erlanger 
Institut bis in die neueste Zeit wertvolle physikalische Arbeiten 
veréffentlicht, die zu einem guten Teil auf Anregung von WIEDE- 
MANN entstanden sind. Die Bedeutung dieser Arbeiten hat einer 
seiner altesten Schiiler, Prof. Dr. G. C. Scumipt in Minster 
i. Westf., in seinem Nachruf auf WiEDEMANN (Physikalische 
Zeitschrift 29. Jahrg. (1928), S. 185) gewiirdigt. Ich darf es mir 
versagen, seinen Worten weitere hinzuzufiigen, da diese aus 
der Feder eines Mannes stammen, der lange Jahre mit WIEDE- 
MANN zusammengearbeitet hat und die Entwicklung der Physik 
wahrend der letzten Jahrzehnte aus eigener Anschauung kennt. 

WIEDEMANNS Verdienste um die Physik sind mit seinen Arbeiten 
aber noch nicht erschépft. Auf seine Anregung hin wurden im 
Jahre 1877 die Beiblatter zu den Annalen der Physik begriindet. 
Sie soliten in kurzen Referaten den wesentlichen Inhalt aller 
auslandischen und der schwerer zuganglichen inlaindischen Arbei- 
ten wiedergeben. Die Beiblatter wurden von Gustav und EILHaArRD 
WIEDEMANN 24 Jahre lang herausgegeben. Sie gingen dann auch 
dem Tode des Vaters ebenso wie die Annalen selbst, an deren 
Redaktion Er_HarpD seit 1893 ebenfalls teilgenommen hatte, in 
andere Hinde iiber. — Schliesslich sei noch erwahnt, dass WIEDE- 
MANN der Herausgeber der im Verlag Vieweg in Braunschweig 
erscheinenden Sammlung « Die Wissenschaft » war. 

Schon wihrend der Zeit, als seine Tatigkeit noch fast ganz 
in der physikalischen Forschung aufging, hat sich W1EDEMANN 
bereits mit der Geschichte der Naturwissenschaften, vornehmlich 
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im arabischen Zeitalter, befasst. Von 1876 an hat er hieriiber 
kleinere Mitteilungen veréffentlicht. (Vgl. die Literaturzusam- 
menstellung am Schluss). Persénliche Enttéuschungen, die durch 
die Nichtanerkennung seiner bis dahin zweifellos bedeutenden 
Verdienste um die Physik verursacht waren, sowie seine geschwach- 
te Gesundheit veranlassten ihn etwa um die Jahrhundertwende, 
das eigene experimentelle Arbeiten aufzugeben und sich all- 
mahlich ganz der historischen Forschung zu widmen. Ein Blick 
auf das Verzeichnis seiner historischen Arbeiten zeigt, in welch 
auffallendem Masse etwa von 1906 an seine Produktion auf diesem 
Gebiete zunimmt. In den Kreisen seiner Kollegen hat Wrepe- 
MANN mit den historischen Forschungen oft nur wenig Verstand- 
nis gefunden; man dachte wohl auch an den formalen Gegensatz 
zu den Verpflichtungen, die ihm seine Stellung als Vertreter der 
Experimentalphysik und als Leiter eines fiir experimentelle 
physikalische Arbeiten bestimmten Instituts auferlegte. Wie 
dem auch sei, solche « zunftgemasse » Einwande oder Gering- 
schatzungen miissen verstummen gegeniiber den unschatzbaren 
Werten, die WIEDEMANNS historische Arbeiten enthalten. Und 
dies um so mehr, als die Vorbedingungen fiir solche Arbeiten, 
namlich ungewéhnliche Sprachbegabung zusammen mit viel- 
seitigen naturwissenschaftlichen Kenntnissen, nur ganz selten 
bei einem Menschen vereint sind. Es ist daher fiir die Wissen- 
schaft ein Gliick gewesen, dass WIEDEMANN diese Fahigkeiten, 
die er in so einzigartiger Weise besass, an der richtigen Stelle 
eingesetzt hat. Dass ein Physiker, der sich als Experimentator 
ersten Ranges erwiesen hatte, sich auf die Geschichte dieser und 
der iibrigen Naturwissenschaften wirft, ist eine Tat, die gewiss 
in der Zukunft mehr als heute gewiirdigt werden wird. In unserer 
Zeit, da die unerhérte Entwicklung der Naturwissenschaft eine 
starke Zersplitterung derselben in vielerlei Einzelzweige her- 
vorgerufen hat, droht die Gefahr, dass die grossen geistigen 
Entwicklungslinien immer undurchsichtiger werden. Die Ge- 
schichte der Wissenschaft lenkt dagegen die Aufmerksamkeit 
wieder auf die umfassenden Gesichtspunkte hin und ist daher 
in der heutigen Zeit doppelt notwendig. So wird E1LHARD WIEDE- 
MANN in der Reihe der Manner, die in diesem Geiste der Wis- 
senschaft dienten, stets einen Ehrenplatz einnehmen. 

Mit bewunderungswiirdigem Fleiss hat WIEDEMANN aus den 
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arabischen Manuskripten die naturwissenschaftlichen Kennt- 
nisse der Araber zusammengetragen. Allein in seinen bekannten 
Beitrdgen zur Geschichte der Naturwissenschaften, in denen er 
laufend iiber die Ergebnisse seiner Studien berichtet hat, findet 
man eine Fiille von historischem Material. Spater hat er einzelne 
Fragen zusammenfassender behandelt, ich erwahne besonders 
sein mit F. Hauser herausgegebenes Werk : « Ueber die Uhren 
im Bereich der islamischen Kultur. » Ausfiihrlich hat er sich 
auch mit den astronomischen Instrumenten der Araber befasst; 
hieriiber sind teils von ihm, teils von seinen Mitarbeitern eingehen- 
de Untersuchungen erschienen. Um die Ergebnisse der grésseren 
Arbeiten einem weiteren Kreis zu vermitteln, hat er die Heraus- 
gabe der Abhandlungen zur Geschichte der Naturwissenschaften 
und der Medizin (im Verlag M. MENCKE, Erlangen) veranlasst, 
deren Weiterfiihrung nach seinem Tode leider fraglich werden 
diirfte. Von seinen Assistenten haben sich an den geschichtlichen 
Forschungen, teils mit WIEDEMANN zusammen, teils selbstandig, 
beteiligt : in erster Linie F. Hauser, J. Frank und J. Wir- 
SCHMIDT, in den letzten Jahren auch K. Koui, TH. MITTELBERGER 
und H. J. SEEMANN. Daneben enstanden mehrere Dissertationen, 
deren Ausfiihrung WIEDEMANN noch wihrend seines Ruhestandes 
geleitet hat. 

Uberblickt man die Leistungen von EILHARD WIEDEMANN als 
Historiker der Naturwissenschaften, so muss man mit Bedauern 
feststellen : Die Krénung seines Lebenswerkes, die Zusammen- 
fassung seiner Forschungen in einem grossen Werk tiber die 
Naturwissenschaften im arabischen Zeitalter, steht noch aus. 
Nur ein Mann von den umfassenden Kenntnissen, wie er sie 
besass, kénnte diese Arbeit an seiner Stelle tibernehmen. Hoffen 
wir, dass der Wunsch, dies mége bald geschehen, in Erfillung 
geht. 

Als Lehrer besass WIEDEMANN ausgezeichnete Eigenschaften. 
Durch seinen ungemein lebendigen Geist, durch seinen nie 
ermiidenden Fleiss, durch seine Gewissenhaftigkeit, durch sein 
geradezu fabelhaftes Gedachtnis war er ein schénes Vorbild fiir 
die Jugend. Ich habe ihn, als sein letzter Assistent, erst im hohen 
Alter kennen gelernt und hatte beim Arbeiten mit ihm stets aufs 
neue Gelegenheit, diese Eigenschaften zu bewundern. Ich habe 
mir ihn oft jiinger gewiinscht, um recht lange unter seinem Ein- 
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fluss bleiben zu kénnen. In seiner Art lag etwas Hinreissendes, 
dem man sich nicht leicht entziehen konnte. Wenn Schwie- 
rigkeiten auftraten, so war er stets hilfsbereit wie ein guter 
Freund. Wenn auch sein Kolleg zu der Zeit, als ich es hérte, 
sachlich nicht mehr ganz auf der Héhe der Zeit stand, so fesselte 
doch sein geistvoller und sprachlich ungemein fein geformter 
Vortrag. Vorbildlich — die meisten seiner Kollegen hatten daran 
lernen kénnen — war sein Streben, die Erscheinungen einfach 
und klar zu erlautern, das Wesentliche herauszuschialen, Unge- 
klartes und Schwieriges fortzulassen. Er hatte ein selten feines 
Empfinden dafiir, was man einem Lernenden zumuten kann; 
er war ein eifriger Gegner der Bestrebungen, die studierende 
Jugend immer wieder mit neuen Anforderungen zu _ belasten. 
Wiederholt betonte er die Wichtigkeit, den Studierenden még- 
lichst bald mit selbstandiger Arbeit zu betrauen. 

Die eingehende Beschaftigung WIEDEMANNS mit der Ausbil- 
dung der Studierenden in der Physik fand ihren Niederschlag 
in seinem bekannten, mit H. Epert herausgegebenen Buch 
«Physikalisches Praktikum», das unter Mitwirkung von A. WEH- 
NELT im Jahre 1924 in 6. Auflage erschienen ist. Es ist im An- 
schluss an das zu Beginn seiner Erlanger Tatigkeit eingerichtete 
Anfangerpraktikum entstanden, das damals eine Neuerung war, 
heute aber wohl Gemeingut aller physikalischen Institute an 
den deutschen Hochschulen geworden ist. 

Fiir die Fragen des naturwissenschaftlichen Unterrichtes an 
den héheren Schulen hatte WIEDEMANN sein Leben lang grosses 
Interesse; er hat sich in dieser Richtung wiederholt schriftstel- 
lerisch betatigt. Von der bayerischen Regierung, bei der er sich 
hohen Ansehens erfreute, wurde er oft als Kommissar zur Abhal- 
tung von Reifepriifungen berufen; dabei glanzte er immer durch 
seine erstaunlichen Kenntnisse auf den verschiedensten Gebieten. 

Ein trefflicher Beweis fiir WIEDEMANNS hervorragende Eignung 
zum Lehrer und Férderer des akademischen Nachwuchses ist 
die Tatsache, dass aus dem kleinen Erlanger Institut eine im 
Vergleich zu anderen Universitaten auffallend grosse Zahl von 
spateren Professoren der Physik hervorgegangen ist, die zum 
Teil Forscher von anerkanntem Ruf geworden sind, genannt 
seien : H. Epert, J. FRANK, H. Geicer, W. Matruies, R. REIGER, 
G. C. Scumipt, H. Tu. Simon, A. WEHNELT, J. WiURSCHMIDT. 
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Dies ein kurzes Bild von EILHARD WIEDEMANN im Dienste 
der Wissenschaft. Dem harmonischen Zusammenleben mit der 
Familie war der Mensch bestimmt : der liebenden Gattin, die 
mit ihm Freud und Leid, das ihm nicht erspart blieb, bis zu 
seinem Tode geteilt hat, den vier S6hnen, die alle fiir Deutschland, 
das er so sehr liebte, gekampft und geblutet haben und sich zu 
seiner Freude entwickelten. Aber auch von den vielen, denen 
EILHARD WIEDEMANN menschlich naher getreten ist, wird ihm 
mancher ein treues Andenken bewahren, vor allem seine Schiiler, 
um deren persénliches Wohlergehen er sich stets bekiimmerte, 
denen er durch seine ernste Lebensauffassung, durch sein giitiges, 
wahrhaftes Wesen und durch gewissenhafte Pflichterfillung 
dauernd ein Vorbild sein wird. 

Anschliessend folgt eine méglichst vollstandige Zusammen- 
stellung der historischen Arbeiten von E. WIEDEMANN, die aller- 
dings den Nachlass, der mir nicht zugianglich gemacht werden 
konnte, nicht enthalt. Ich hoffe, dass die miihevolle Arbeit, der 
sich meine liebe Braut mit grosser Umsicht unterzogen hat, fiir 
die in der Geschichte der Naturwissenschaften tatigen Gelehrten 
von Nutzen sein wird. Von einer Zusammenstellung der physi- 
kalischen Arbeiten E. WIEDEMANN’s sehe ich ab; diese sind in den 
einschlagigen Zeitschriften und Referatenblattern leicht einzusehn. 


1876-1904 


Beitrage zur Geschichte der Naturwissenschaften bei den Arabern. (I-IX)- 
(Pogg.) Ann. d. Phys. 159 (1876), S. 656; 1 (1877), S. 480; 4 (1878) 
S. 320; 7 (1879), S. 679; 14 (1881), S. 368; 17 (1882), S.350, 1043 
Zur Chemie der Araber. 
Zischr. d. deut. morgenl. Ges. 32 (1878), S. 575. 
Zur Geschichte ABO’L WeFA’s. 
Zischr. f. Math. u. Phys. 24 (1879), S. 121. 
Mater. per la storia d. scienze natur. presso gli Arabi. 
Boncomp., Bull. Bibl. (1879). 
Ottica degli Arabi. 
Boncomp., Bull. Bibl. 14 (1882). 
Ueber «die Darlegung der Abhandlung tiber das Licht» von IBN AL 
HaITAM. 
Ann. d. Phys. 20 (1883), S. 337. 
Arabische spezifische Gewichtsbestimmungen. 
Ann. d. Phys. 20 (1883), S. 539. 
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Ueber den Apparat zur Untersuchung und Brechung des Lichtes von 
IBN AL HAITAM. 
Ann. d. Phys. 21 (1884), S. 541. 
Zu J. BAARMANN: « Ueber das Licht von IBN aL HaAltTam. » 
Ztschr. d. deut. morgenl. Ges. 38 (1884), S. 145. 
Inhalt eines Gefasses in verschiedenen Abstianden vom Erdmittelpunkte 
nach AL KuAzini und Rocer Bacon. 
Ann. d. Phys. 39 (1890), S. 319. 
Zur Geschichte der Lehre vom Sehen. 
Ann. d. Phys. 39 (1890), S. 470. 
Ueber das Sehen durch eine Kugel bei den Arabern. 
Ann. d. Phys. 39 (1890), S. 565. 
Zur Geschichte der Brennspiegel. 
Ann. d. Phys. 39 (1890), S. 110. 
Ueber das Licht der Sterne nach IBN aL HAITAM. 
Wochenschr. f. Astronomie, Meteorologie u. Geogr. (N. F .) 33 (1890), 
S. 129. 
Ueber die Naturwissenschaften bei den Arabern. 
Sammlung gemeinverstdndlicher wissenschaftlicher Vortrdge. N. F. 
5. Serie Heft 97 Hamburg (1890). 
Zur Geschichte der Brennspiegel. 
Sitzber. d. phys. med. Soz. Erlangen 23 (1891), S. 5. 
Notiz iiber ein von IBN AL HAaliTAM geldstes arithmetisches Problem. 
Sitzber. d. phys. med. Soz. Erlangen 24 (1892), S. 83. 
Zur Geschichte der Lehre vom Sehen. 
Eder, Fahrb. d. Photogr. 7 (1893), S. 318. 
Studien zur Geschichte GALILEISs. 
Sitz. Ber. d. phys.-med. Soz. Erlangen 36 (1904), S. 273. 


1906 


IBN AL HAalrqAM, ein arabischer Gelehrter. 
In Festschrift J. RoseNTHAL gewidmet. Leipzig (G. THIEME) 
(1906), S. 147. 
Ueber das Experiment im Altertum und Mittelalter. 
Unterrichtsbl. f. Math. 12 (1906), S. 73, 97, 121. 
Zur Physik bei den Arabern. (Lehre von den Spiegeln.) 
Eder, Fahrb. d. Photogr. 20 (1906), S. 77. 
Ueber die Lage der Milchstrasse nach IBN aL HatqaM. 
Sirius 39 (1906), S. 113. 


1907 
Zur Alchemie bei den Arabern. 
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Journ. f. prakt. Chem. (N. F.) 76 (1907), S. 65, 105. 
Ueber die Reflexion und Umbiegung des Lichtes von Nasir at Din 
aL Tost. 
Eder, Fahrb. d. Photogr. 21 (1907), S. 38. 
Zur Geschichte des Kompasses bei den Arabern. 
Verh. d. deut. phys. Ges. 9 (1907), S. 764; 11 (1909), S. 262; 21 


(1919), S. 665. 


1908 
Ueber das aL BirdNische Gefass zur spezifischen Gewichtsbestimmung. 
Verh. d. deut. phys. Ges. 6 (1908), S. 339. 
Die Konstruktion von Springbrunnen durch muslimische Gelehrte. 
In: Festschrift der Wetterauischen Gesellschaft fiir die gesamte 
Naturkunde.) (Hanau, CLauss u. FEDDERSEN.) (1908), S. 29. 
Ueber die Entstehung der Farben nach Nasir at Din at Tosi. 
Eder, Jahrb. d. Photogr. 22 (1908), S. 86. 
Ueber das Goldmachen und die Verfalschung der Perlen nach Av’ 
Gausari. 
Beitr. z. Kenntn. d. Orientes 5 (1908), S. 77. 


1909 (1909/10) 
Zu den Anschauungen der Araber iiber die Bewegungen der Erde. 

Mitt. z. Gesch. d. Med. u. Naturw. 8 (1909), S. 1 und 11 (1912), 

S. 131. 
Zu den Biographien arabischer Mathematiker, Naturforscher und Aerzte. 

Sitz. Ber. d. phys.-med. Soz. Erlangen 41 (1909), S. 208. 

Ueber chemische Apparate bei den Arabern. 

Beitr. aus der Gesch. d. Chem., dem Gediachtnis von Grorc W. A. 
KAHLBAUM. Herausgeber P. Diercart. (F. Deuticke). Leipzig, 
Wien. (1909), S. 234. 

Zur Bestimmung des Erdumfanges von AL Birdni. 

Arch. f. Gesch. d. Naturw. u. Techn. 1 (1909), S. 66. 
Einige biographische Notizen aus arabischen Schriftstellern. 
Arch. f. Gesch. d. Naturw. u. Techn. 1 (1909), S. 216. 

Anschauungen der Muslime iiber die Gestalt der Erde. 
Arch. f. Gesch. d. Naturw. u. Techn. 1 (1909), S. 310. 
Ueber Versuche bei den Muslimen. 
Arch. f. Gesch. d. Naturw. u. Techn. 1 (1909), S. 156. 
Zur Mineralogie bei den Muslimen. 

Arch. f. Gesch. d. Naturw. u. Techn. 1 (1909), S. 208. 

Ueber die Bestimmung der Zahl 7 durch Wagung durch NIKOLAUS VON 
Cusa. 
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Arch. f. Gesch. d. Naturw., u. Tech. 1 (1909), S. 157. 
Ueber die Hebelgesetze bei den Muslimen. 
Arch. f. Gesch. d. Naturw. u. Techn. 1 (1909), S. 211. 
Ein Ausspruch tiber die Chemiker bei Qazwini. 
Arch. f. Gesch. d. Naturw. u. Techn. 1 (1909), S. 292. 
Zur Kenntnis der Phosphoreszenz bei den Muslimen. 
Arch. f. Gesch. d. Naturw. u. Techn. 1 (1909), S. 156. 
Naturschilderungen bei aL HampAni 
Beitr. 2. Kenntnis d. Orientes 7 (1909), S. 18. 
Ueber den Grund, aus dem die Sterne bei Nacht sichtbar und bei Tage 
verborgen sind, von Hippat ALLAH IBN MALKA AL JeHOpi AL BacpApi. 
Eder, Jahrb. d. Photogr. 23 (1909), S. 49. 
IpN AL Hartam’s Schrift iiber die spharischen Hohlspiegel. 
Biblioth. Math. (3) 10 (1909/10), S. 293. 
IBN AL Haitam’s Schrift iiber parabolische Hohlspiegel. (Mit I. L. He- 
BERG.) 
Biblioth. math. (3) 10 (1909/10), S. 201. 


1910 (1910/11) 


Ueber eine optische Vorrichtung. 
Arch. f. Gesch. d. Naturw. u. Techn. 2 (1910), S. 154. 
Ueber den Sextant des aL CHOGENDI. 
Arch. f. Gesch. d. Naturw. u. Techn. 2 (1910), S. 149. 
Ueber Leuchtfeuer bei den Muslimen. 
Arch. f. Gesch. d. Naturw. u. Techn. 2 (1910), S. 151. 
Ueber die Kenntnisse der Muslime auf dem Gebiete der Mechanik 
und Hydrostatik. 
Arch. f. Gesch. d. Naturw. u. Techn. 2 (1910), 5S. 394. 
Ueber geometrische Instrumente bei den muslimischen V6lkern. 
Ztschr. f. Vermess.-Wesen Heft 22/23 (1910), S. 1. 
Ueber physikalische Aufgaben bei ELIA MIsRAcHI. 
Monatsschr. f. Gesch. u. Wissenschaft d. Fudentums (Breslau) 54 (1910), 
S. 224. 
Ueber die Erfindung der camera obscura. 
Verh. d. deut. phys. Ges. 12 (1910), S. 177. 
Ueber die Zeichen fiir die Planeten usw. auf Astrolabien. 
Byzant. Ztschr. 19 (1910), S. 145. 
Ueber Musikautomaten bei den Arabern. 
Centenario della Nascita di M. AMARI 2 (1910), S. 164. 
Ueber die erste Erwahnung der Dunkelkammer durch IBN aL HaITAM. 
Eder, Fahrb. d. Photogr. 24 (1910), S. 12. 
Ueber das Farben der Tiere and Menschen nach AL GAUBARI. 
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Mitt. z. Gesch. d. Med. u. Naturw. g (1910), S. 476. 
Ueber die Herstellung von Glocken bei den Muslimen. 
Mitt. z. Gesch. d. Med. u. Naturw. 9 (1910), S. 475. 
Eine Zeichnung des Auges bei dem Bearbeiter der Optik von IBN AL it 
HaitTaM, KaMAL AL Din Av FArisi und Merkverse iiber den Bau des 
Auges. | 
Zentralbl. f. Augenheilk. 34 (1910), S. 204. a 
Eine arabische Schrift iber die Parabel und parabolische Hohlspiegel. 
(Mit J. L. HEIBERG.) 
Biblioth. Math. (3) 11 (1910/11), S. 193. 





Ig (1911/12) 
Uber den Wert von Edelsteinen bei den Muslimen. 
D. Islam 2 (1911), 5S. 345. 
Ueber das Leben von IBN at HAITAM und AL KINpi. 
Eder, Fahrb. d. Photogr. 25 (1911), S. 6. 
Die Schrift tiber den Quarastin. 
Biblioth. Math. (3) 12 (1911/12), S. 21. 


1912 


Zu IBN aL HaitaMs Optik. 
Arch. f. Gesch. d. Naturw. u. Techn. 3, (1912), S. 1. 

Zur Beurteilung von Astrologie und Alchemie bei den Muslimen. 
Arch. f. Gesch. d. Naturw. u. Techn. 3 (1912), S. 79. 

Zur Optik von KaMAL aL Din. 
Arch. f. Gesch. d. Naturw. u. Techn. 3 (1912), S. 161. 

Zu den optischen Kenntnissen von QuTB AL Din at ScuirAzi. 
Arch. f. Gesch. d. Naturw. u. Techn. 3 (1912), S. 187. 

Ueber einen astrologischen Traktat von AL KInpi. 
Arch. f. Gesch. d. Naturw. u. Techn. 3 (1912), S. 224. 

Ueber die Dimensionen der Erde nach muslimischen Gelehrten. 
Arch. f. Gesch. d. Naturw. u. Techn. 3 (1912), S. 250. 

Aus der Botanik des muslimischen Volkes. 
Arch. f. Gesch. d. Naturw. u. Techn. 3 (1912), S. 299. 

Ueber die Gestalt, Lage und Bewegung der Erde, sowie philosophisch- 

astronomische Betrachtungen von QuTB AL Din aL ScuirAzi. 

Arch. f. Gesch. d. Naturw. u. Techn. 3 (1912), S. 395. 

Ueber den indischen Kreis. 
Mitt. z. Gesch. d. Med. u. Naturw. 11 (1912), S. 252. 

Ueber at Birtni. (Mit J. HELL.) 
Mitt. z. Gesch. d. Med. u. Naturw. 11 (1912), S. 313. 

Ueber al Subh al kadib. (Die falsche Dammerung.) 
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D. Islam 3 (1912), S. 195. 
Zu ‘Omer-i-CuayjAmM. (Mit G. Jakos.) 
D. Islam 3 (1912), S. 42. 
Beschreibung des Auges nach aL Qazwini. 
Eder, Jahrb. d. Photogr. 26 (1912), S. 67. 
Zur Geschichte der Alchemie. 
Journ. f. prakt. Chem. 193 (1912), S. 391. 


1913 
Optische Studien in Laienkreisen in Aegypten im 13. Jahrhundert. 
Eder, Jahrb. d. Photogr. 27 (1913), S. 65. 
Ein Instrument, das die Bewegung von Sonne und Mond darstellt, nach 
AL Birdni. 
D. Islam 4 (1913), S. 5. 
IpnN SinA’s Anschauung vom Sehvorgang. 
Arch. f. Gesch. d. Naturw. u. Techn. 4 (1913), S. 239. 
Ueber die Fata morgana nach arabischen Quellen. 
Meteorol. Ztschr. 30 (1913), S. 246. 
Arabische Studien iiber den Regenbogen. 
Arch. f. Gesch. d. Naturw. u. Techn. 4 (1913), S. 453. 
Aus Nuwarris Enzyklopadie. Ueber Parfiims. 
Arch. f. Gesch. d. Naturw. u. Techn. 6 (1913), S. 418. 


1914 
Ein arabisches Gefass, das sich stetig mit Wasser fillt und dies dann 
plétzlich ausgiesst. 
Ztschr. f. math. u. naturw. Unterr. 45 (1914), S. 240. 
Ueber Charlatane unter den arabischen Zahnarzten und iiber die Wert- 
schatzung des Zahnstochers bei den muslimischen Vélkern. 
Korrespondenzbl. f. Zahndrzte 43 (1914), S. 231. 
RoGer Bacon und seine Verdienste um die Optik. 
In: Rocer Bacon Essays, contributed by various writers. (Oxford) 
(1914), S. 185. 
Fragen aus dem Gebiete der Naturwissenschaften, gestellt von FRtEp- 
ricH II, dem Hohenstaufen. 
Arch. f. Kulturgesch. 11 (1914), S. 483. 
Ueber die verschiedenen, bei der Mondfinsternis auftretenden Farben 
nach AL Birdni. 
Eder, Fahrb. d. Photogr. 28 (1914), S. 25. 


1915 
Kulturgeschichtliches und Klimatologisches aus arabischen Schriftstellern. 
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Arch. f. Gesch. d. Naturw. u. Techn. 5 (1915), S. 56. 
Zur Zahnheilkunde bei den muslimischen Vélkern. 
Korrespondenzblatt fiir Zahndrzte 44 (1915), S. 58. 
Anschauungen von muslimischen Gelehrten iiber die blaue Farbe des 
Himmels. 
Festschrift ELsTeR und GEITEL. (1915). 
Ueber die Uhren im Bereich der islamischen Kultur. (Mit F. Hauser.) 
Nova Acta, Abh. der Kaiserl. Leop.-Carol. Deutschen Akademie der 
Naturforscher. Bd. 100. No. 5, (1915), S. 1-272. 
Uber arabische Parfiims. 


Arch. f. Gesch. d. Med. 8 (1915), S. 83. 


1916 


Zur Lehre von der generatio spontanea. 
Naturwissenschaftl. Wochenschrift (N. F.) 15 (1916), S. 279. 
Ueber eine arabische kegelférmige Sonnenuhr. (Mit J. WirscHMiprT.) 
Arch. f. Gesch. d. Naturw. u. Techn. 7 (1916), S. 359. 
Ueber Schiffe, deren Bretter nicht zusammengenagelt sind. 
Gesch. blaétter f. Techn., Industrie u. Gewerbe 3 (1916), S. 280. 
Ueber Erfinder nach arabischen Angaben. 
Gesch. blatter f. Techn., Industrie u. Gewerbe 3 (1916), S. 193. 


1917 
Die Naturwissenschaft bei den orientalischen Vdélkern. 
Erlanger Aufsdtze aus ernster Zeit (1917), S. 49. 
Ueber Schiffsmiihlen in der muslimischen Welt. 
Gesch. blatter f. Techn., Industrie u. Gewerbe 4 (1917), S. 25. 


1918 


Ueber Vorrichtungen zum Heben von Wasser in der islamischen Welt. 
(Mit F. Hauser.) 
Beitr. z. Gesch. d. Techn. u. d. Industrie 8 (1918), S. 121. 
Ueber Trinkgefisse und Tafelaufsatze nach aL Gazari und den Bent 
Musa. (Mit F. Hauser.) 
D. Islam 8 (1918), S. 55 u. 268. 
Zu den magischen Quadraten. 
D. Islam 8 (1918). S. 94. 
Byzantinische und arabische akustische Instrumente. (Mit F. Hauser.) 
Arch. f. Gesch. d. Naturw. u. Techn. 8 (1918), S. 140. 
Ueber Zahnpflege bei den muslimischen Vélkern. 
Deutsche Monatsschr. f. Zahnheilkunde 36 (1918), S. 362. 











—— 
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Ueber Schalen, die beim Aderlass verwendet werden und Waschgefiasse 
nach AL Gazari. (Mit F. Hauser.) 
Arch. f. Gesch. d. Med. 11 (1918), S. 22. 

Zur Kenntnis der Naturwissenschaften in der muslimischen Welt. 
Gesch. blatter f. Techn., Industrie u. Gewerbe 5 (1918), S. 109. 
Uhr des ARCHIMEDES und zwei andere Vorrichtungen. (Mit F. HAUSER.) 
Nova Acta, Abh. der Kaiserl. Leop.-Carol. Deutschen Akademie der 

Naturforscher. Bd. 103, No. 2 (1918), S. 160-202. 


1919 (1919/1920) 
Einleitungen zu arabischen astronomischen Werken. 
D. Weltall 20, Heft 3/4 (1919), S. 21 und Heft 15/16 (1920), 
S. 131. 
Technisches bei den Arabern. 
Gesch. blatter f. Techn., Industrie u. Gewerbe 6 (1919), S. 24. 
Zur islamischen Astronomie. 
Sirius 52 (1919), S. 121. 
Ueber die angebliche Verwendung des Pendels zur Zeitmessung bei 
den Arabern. 
Verh. d. deut. phys. Ges. 21 (1919), S. 663. 
Ueber die Konstruktion der Ellipse. 
Ztschr. f. math. u. naturw. Unterr. 50 (1919), S. 177. 
Die Naturwissenschaft im islamischen Mittelalter. 
D. neue Orient § (1919), S. §2. 


1920 
Eine Sonnenfinsternis, ein Erdbeben, ein Meteor und ein Meteorstein 
nach arabischen Quellen. 
D. Weltall 20 Heft 17/18 (1920), S. 154. 
Ueber die angebliche Beobachtung eines Planetendurchganges durch 
AVERROES und andere. 
D. Weltall 20 Heft 21/22 (1920), S. 180. 
Apotheker und Drogisten zur Zeit der Abbasiden. 
Leopoldina, Heft 56, S. 66 (Halle 1920). 
Magnetische Wirkungen nach der Anschauung der Araber. 
Ztschr. f. Phys. 3 (1920), S. 141. 


1921 
Beitrage zur Geschichte des Zuckers. 
Deut. Zuckerindustrie 46 (1921), S. 302. 
Zur Geschichte der Alchemie. 
Zischr. f. angew. Chemie 34 (1921), S. 522 u. 528. 
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Vorrichtungen zur Teilung von Kreisen und Geraden usw. nach AL 
Birodni. (Mit J. FRANK.) 
Zischr. f. Instrumentenkunde 41 (1921), S. 225. 
Ueber eine Palasttiire und Schlésser nach a Gazari. (Mit F. Hauser.) 
D. Islam 11 (1921), S. 213. 


1922 (1922/23) 
Zur Alchemie bei den Arabern. 
Abh. 2. Gesch. d. Naturw. u. d. Med. Heft 5 (1922). 
Ueber at Kinpi’s Schrift iiber Ebbe und Filut. 
Ann. d. Phys. (4) 67 (1922), S. 374. 
Entsalzung des Meerwassers bei AL Bironi. 
Chemiker-Zeitung 46 (1922), S. 230. 
Metereologisches aus der Chronologie von aL-Birtni. 
Metereol. Ztschr. 39 (1922), S. 199. 
Zur Astronomie und Mathematik bei den Arabern. 
Ztschr. f. Instrumentenkunde 42 (1922), S. 114. 
Inhalt eines Gefasses in verschiedenen Abstanden vom Erdmittelpunkt. 
Ztschr. f. Phys. 13 (1922), S. 59. 
Zur Geschichte des Kompasses. 
Ztschr. f. Phys. 13 (1922), S. 113; 14 (1922), S. 240. 
Ueber die angebliche Verwendung des Pendels bei den Arabern. 
Zischr. f. Phys. 10 (1922), S. 267. 
Zur Geschichte der Astrologie. 
D. Weltall 22 Heft 9/12, (1922), S. 109, S. 121; 23 Heft1/2 (1923),S. 1. 
Ueber die Konstruktion der Schattenlinien auf horizontalen Sonnen- 
uhren von TABIT BEN QurRA. (Mit J. FRANK.) 
Det kgl. Danske videnskabernes selskab. (Math.-fys. medd.) IV, 
g (1922), S. 3. 
Zur nabataischen Landwirtschaft von IBN Wanscuija. 
Zischr. f. Semitistik 1 (1922), S. 201. 


1923 
Ueber Lote, Léten und Giessen bei den Arabern. 
Zentralzeitung f. Optik u. Mechanik 44 (1923), S. 85. 
IBN AL HaiTAM und seine Bedeutung fiir die Geschichte der Astronomie. 
Deutsche Literaturzeitung 44 (1923), S. 114. 
Ueber Erscheinungen bei der Dammerung und bei Sonnenfinsternissen 
nach arabischen Quellen. 
Arch. f. Gesch. d. Med. 15 (1923), S. 43. 
Ueber die Neunerprobe. 
Unterrichtsbl. f. Math. u. Nat. 29 (1923), S. 82. 
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1924 
Zur Geschichte des Kompasses und zu dem Inhalt eines Gefasses in 
verschiedenen Abstéanden vom Erdmittelpunkt. 


Ztschr. f. Phys. 24 (1924), S. 166. 


1925 
Ueber ein von IBN SinA (AviceNNa) hergestelltes Beobachtungsinstru- 
ment. 
Ztschr. f. Instrumentenkunde 45 (1925), 5S. 269. 


1926 (1926/27) 
AvicENNas Schrift iiber ein von ihm ersonnenes Beobachtungsinstrument- 
(Mit TH. W. JuyNBOLL.) 
Acta orientalia X1 5 (1926), S. 81. 
Die Gebetszeiten im Islam. (Mit J. FRANK.) 
Sitzber. d. phys.-med. Soz. Erlangen 58/59 (1926/27), S. 1. 


1927 
Beitrage zur Mineralogie usw. bei den Arabern. 
In: «Studien zur Geschichte der Chemie », Festgabe fiir O. v. Lipp- 
MANN von der deut. Ges. f. Gesch. d. Med. u.d. Naturwissenschaf- 
ten (1927), 5. 48. 


Es folgt nun die Reihe von Arbeiten, die unter dem Sammeltitel : 
« Beitrage zur Geschichte der Naturwissenschaften » in den Sitzungs- 
berichten der Phystkalisch-Medizinischen Sozietat zu Erlangen veréffent- 
licht sind. Diese Arbeiten sind mit rémischen Buchstaben nummeriert; 
nach der Titelangabe folgen Band, Jahres- und Seitenzahl der Veréffent- 
lichung in den Sitzungsberichten. Zum Zweck einer brauchbaren 
Uebersicht iiber die behandelten Gegenstinde habe ich bei einer Reihe 
von Beitragen, wo es sich als notwendig erwies, die Titel der einzelnen 
Unterabschnitte angegeben. 


[. Beitrage zur Geschichte der Chemie bei den Arabern. 
Bd. 34 (1902), S. 45. 
Il. Bd. 36 (1904), S. 309. 
1) Einleitung. 
2) Ueber elektrische Erscheinungen. 
3) Ueber Magnetismus. 
4) Optische Beobachtungen. 
5) Ueber einige physikalische usf. Eigenschaften des Goldes. 
6) Zur Geschichte der Chemie. 














EILHARD WIEDEMANN 181 


Il]. Bd. 37 (1905), S. 218. 
1) Einleitung. 
2) Besprechung eines Stiickes aus der Beschreibung Aegyptens von 
aL Kinpi und der darin erwahnten Gelehrten. 
3) Ueber den Brief « Das goldene Haus» von ARISTOTELES. 
4) Bemerkungen zur Astronomie und Kosmographie der Araber. 
5) Einige Biographien von griechischen Gelehrten nach Qurr?. 
6) Ueber die Kenntnis von Uhren bei den Arabern. 
IV. Ueber Wagen bei den Arabern. 
Bd. 37 (1905), S. 388. 
V. Ausziige aus arabischen Enzyklopadien und anderes. 
1) Uebersetzung und Besprechung der Abhandlung iiber die 
Geometrie aus AL ANsARi’s IRSCHAD AL QAsiD. 
2) Ausziige aus IBN SinA’s Teile der philosophischen (mathemati- 
schen) Wissenschaften. 
3) Ausziige aus dem Abschnitte iiber Naturwissenschaften von IBN 
SinA und at ANsARi. 
4) Biographien griechischer Gelehrter. 
5) Zusatze zu friiheren Mitteilungen. 
Bd. 37 (1905), S. 392. 
VI. Zur Mechanik und Technik bei den Arabern. 
Bd. 38 (1906), S. 1. 
VII. Ueber arabische Ausziige aus der Schrift des ARCHIMEDES iiber 
die schwimmenden KGrper. 
Bd. 38 (1906), S. 152. 
VIII. Ueber Bestimmung der spezifischen Gewichte. 
Bd. 38 (1906), S. 163. 
IX. Zu der Astronomie bei den Arabern. 
Bd. 38 (1906), S. 181. 
X. Zur Technik bei den Arabern. 
Bd. 38 (1906), S. 307. 
XI. Ueber at FArAsi’s Aufzahlung der Wissenschaften (de scientiis). 


Bd. 39 (1907), S. 74. 
XII. Ueber Lampen und Uhren. 


Bd. 39 (1907), S. 200. 
XIII. Ueber eine Schrift von IBN aL Hartam: « Ueber die Beschaffen- 


heit der Schatten. » 


Bd. 39 (1907), S. 226. 
XIV. 1) Ueber die Geometrie und Arithmetik nach den Mafatih al 


‘Ulim. 
2) Ueber die Arithmetik nach IBN AL AFKANI. 
3) Nachrichten iiber Zahlenzeichen. 








a 
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4) Ueber das Schachspiel und dabei vorkommende Zahlenprobleme. 


Nachtrage. 
Bd. 40 (1908), S. 1. 
XV. Ueber die Bestimmung der Zusammensetzung von Legierungen. 
Bd. 40 (1908), S. 105. 
XVI. Ueber die Lehre vom Schwimmen, die Hebelgesetze und die 
Konstruktion_des Qarastin. 
Bd. 40 (1908), S. 133. 
XVII. 1) Eine philosophische Studie von Ibn at Harta iiber den Ort. 
2) Ein von IBN at Haitam geléstes Zahlentheorem. 
3) Ueber eine Berichtigung von IBN aL HaITAM zu einem Satz 
des Bend ModsA. 
4) Ueber das Messen von IBN aL HalTaM. 
Bd. 41 (1909), S. 1. 
XVIII. 1) Astronomische Instrumente. 
2) Ueber trigonometrische Gréssen. 
3) Geodiatische Messungen. 
Bd. 41 (1909), S. 26. 
XIX. Ueber die Brechung des Lichtes in Kugeln nach [BN aL Hartam 
und KamAL aL Din av FaArisi. 
Bd. 42 (1910), S. 15. 
XX. Einige Biographien nach aL Batnaqi. 
Bd. 42 (1910), S. 59. 
XXI. A) Ueber eine astronomische Schrift von aL Kinpi. (Erganzung 
zu Beitrag XVIII). 
B) Ueber Vermessung nach IBN MammaAri. 
Bd. 42 (1910), S. 294. 
XXII. Stiicke aus den Mafatih al ‘Ulam. 
Bd. 42 (1910), S. 303. 
XXIII. Einiges aus aL Gausari. (Verfalschung von Lebensmitteln.) 
Bd. 42 (1910), S. 310. 
XXIV. Zur Chemie bei den Arabern. (Dieser Beitrag gibt eine Ueber- 
setzung des Abschnittes iiber Chemie aus den Mafatih.) 
Bd. 43 (1911), S. 72. 
XXV. Ueber Stahl und Eisen bei den muslimischen Vélkern. 
Bd. 43 (1911), S. 114. 
XXVI. Ueber Scharlatane bei den Muslimen nach aL Gausari. 
Bd. 43 (1911), S. 206. 
XXVII. 1) Geographisches von aL Birtni. 
2) Ausziige aus AL ScufrAzi’s Werk iiber die Astronomie. 
3) Ueber die Grésse der Meere nach at Kinpi. 
4) Geographische Stellen aus den Mafatih. 
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Bd. 44 (1912), S 
XXVIII. a) Biographie von at Barnagi nach JAQor. 
b) Biographie von aL Biréni nach Ipn Asi Usarsi’a. 
Bd. 44 (1912), S. 113. 
XXIX. Geographisches aus dem mas’fdischen Nene von AL Birodni. 
(Mit I. HELL.) 
Bd. 44 (1912), S. 119. 
XXX. Zur Mineralogie im Islam. 
1) Uebersetzung des Werkes von IBN aL AKFAN? iiber Mineralogie. 
2) Mineralogisches aus einer arabischen Handels- und Warenlehre. 
3) Bemerkungen iiber einzelne Edelsteine, Mineralien, Mineral- 
vorkommen. 
Bd. 44 (1912), S. 205. 
XXXI. Ueber die Verbreitung der Bestimmungen des spezifischen 
Gewichtes nach Birdni. 
Bd. 45 (1913), S. 31. 
XXXII. Aus der arabischen Handels- und Warenlehre von As0’L FapL 
Ga’FaR IBN ’AL? aL Dimascnoi. 
Bd. 45 (1913), 5S. 35- 
XXXIII. Ueber optische Tauschungen nach Fanr at Din at RAzi 
und Nasir at Din at Tosi. 
Bd. 45 (1913), S. 154. 
XXXIV. Ueber die Geschichte der Kubikelle usw., verschiedener Sub- 
stanzen nach arabischen Schriftstellern. 
Bd. 45 (1913), 5. 168. 
XXXV. Ueber Nivellieren. 
Bd. 46 (1914), S. 15. 
XXXVI. Ueber Musikautomaten. 
Bd. 46 (1914), S. 1 
XXXVII. Ueber die Stundenwage. 
Bd. 46 (1914), S. 27. ’ 
XXXVIII. Theorie des Regenbogen von IBN AL HAITAM. 
Bd. 46 (1914), S. 39. 
XXXIX. Ueber die Camera obscura bei IBN aL HAITAM. 
Bd. 46 (1914), S. 155. 
XL. 1) Ueber Verfalschungen von Drogen usw. nach IBN BassAM und 
NapBarAwi. 
2) Bemerkungen zu den im Abschnitt 1 erwahnten Substanzen 





4 
M 


usw. 
3) Angaben von NaBarAwi und IBN BassAm iiber Wagen, Gewichte 
und Masse. 
Bd. 46 (1914), S. 172. 
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XLI. Zur Geschichte des Zuckers. 
Bd. 47 (1915), S. 83. 
XLII. Zwei naturwissenschaftliche Stellen aus dem Werk von IBn 
Haz iiber die Liebe, iiber das Sehen und den Magneten. 
Bd. 47 (1915), S. 93. 
XLIII. Naturwissenschaftliches aus IBN QUTAIBA. 
Bd. 47 (1915), S. ror. 
XLIV. Kleine Mitteilungen. 
1) Bohren mit Diamant. 
2) Meeresleuchten. 
3) Gelehrige Affen und Elefanten. 
4) Magnetberge. 
5) Gestalt der (bewohnten) Erdoberflache. 
6) Leuchtkafer und Gliihwiirmchen. 
7) Ueber die Farben der Pfauenfeder. 
8) Ueber den Zucker al ’Uschar. (Zucker des al ’Uschar.) 
9) Ueber den Betrieb einer Wasseruhr. (Tagar.) 
Bd. 47 (1915), S. 121. 
XLV. Zahniarztliches bei den Muslimen. 
Bd. 47 (1915), S. 127. 
XLVI. Darwinistisches bei GAuniz. 


Bd. 47 (1915), S. 130. 
XLVII. Ueber die Astronomie nach den Mafatih al’Ulim. 


Bd. 47 (1915), S. 214. 
XLVIII. Ueber die Wage des Wechselns von aL CHAzini und iiber 
die Lehre von den Proportionen nach aL Bironi. 
Bd. 48/49 (1916/17), S. 1. 
XLIX. Ueber von den Arabern benutzte Drogen. (Unter Mitwirkung 
von A. GROHMANN). 
Bd. 48/49 (1916/17), S. 16. 
L. Beschreibungen von Schlangen bei IBN Qarr. 
Bd. 48/49 (1916/17), S. 61. 
LI. Ueber den Abschnitt iiber die Pflanzen bei Nuwairi. 
Bd. 48/49 (1916/17), S. 151. 
LII. Ueber den Zucker bei den Muslimen. 
Bd. 48/49 (1916/17), S. 177. 
LIII. Ueber die Kriechtiere nach aL Qazwini nebst einigen Bemerkungen 
iiber die zoologischen Kenntnisse der Araber, 
Bd. 48/49 (1916/17), S. 228. 
LIV. Uebersetzung und Besprechung des Abschnittes iiber die Pflanzen 
von Qazwini. 
Bd. 48/49 (1916/17), S. 286. 
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LV. Nachtrage zu dem Aufsatz iiber den Zucker. 
Bd. 48/49 (1916/17), S. 322. 

LVI. Ueber Parfiims und Drogen bei den Arabern. 
Bd. 48/49 (1916/17), S. 329. 

LVII. Definitionen verschiedener Wissenschaften und iiber diese ver- 

fasste Werke. 

1) Im Fihrist von aL Napim aufgefiihrte Werke. 

2) Definitionen nach IBN SiNA. 

3) Definitionen nach AKFANi. 

4) Definitionen nach H. CHALFa. 

5) Aus der Schrift « Ueber die Wissenschaften » von at Taunipi. 
Bd. 50/51 (1918/19), S. 1. 

LVIII. Bestimmung der Durchmesser der um und in regelmassige 
Vielecke beschriebenen Kreise und des Inhaltes von Flachen und 
Kérpern, sowie Stiicke einer Lehre al Gabr wa’l Muqabala. 

Bd. 50/51 (1918/19), S. 264. 
LIX. Gefass zum Regeln des Wasserausflusses bei Wasseruhren. 
Bd. 50/51 (1918/19), S. 272. 

LX. Ueber at BirOni und seine Schriften. (Mit H. Surer unter Mit- 

wirkung von O. RESCHER.) 
Bd. 52/53 (1920/21), S. 55. 
LXI. Allgemeine Betrachtungen von AL BirOni in seinem Werk iiber 
die Astrolabien. (Mit J. FRANK unter Mitwirkung von M. Horren.) 
Bd. 52/53 (1920/21), S. 97. 
LXII. Zirkel zur Bestimmung der Gebetszeiten. (Mit J. FRANK.) 
Bd. 52/53 (1920/21), S. 122. 
LXIII. Zur Geschichte der Alchemie. 
Bd. 52/53 (1920/21), S. 126. 
LXIV. Ueber Taspit BEN Qurra, sein Leben und Wirken. 
Bd. 52/52 (1920/21), S. 189. 
LXV. Ueber die Eigenschaften des Jaqit (Hyazinthes). 
Bd. 52/53 (1920/21), S. 220. ° 
LXVI. Zur Geschichte der Musik. 
1) Abschnitt iiber die Musik aus den Schliisseln der Wissenschaft. 
2) Angaben von AL AKFANi tiber die Musik. 
(Unter Mitwirkung von Dr. WILHELM MULLER.) 
Bd. 54/55 (1922/23), S. 7. 
LXVII. Alchimistische Decknamen. 
1) Die Namen der sieben Kérper. (Metalle). 
2) Die Namen der sieben Geister. 
(Mit J. Ruska.) 
Bd. 56/57 (1924/25), S. 17. 
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LXVIII. Ueber eine besondere Art des Gesellschaftsrechnens nach 


InN AL HAITAM. 
Bd. 58/59 (1926/27), S. 191. 
LXIX. Einleitung von AL ZARQAL? zu einer Schrift iiber die nach ihm 
benannte Scheibe. (Mit TH. MITTELBERGER.) 
Bd. 58/59 (1926/27), S. 197. 
LXX. Einleitung zu Werken von at CuHaragi. (Mit Kari Kou.) 
Bd. 58/59 (1926/27), S. 203. 

LXXI. Ueber eine Schrift: « Ueber die Bewegung des Rollens und 
die Beziehung zwischen dem Geraden und dem Gekriimmten » 
von QutTs at Din Maumop Bs. Mas’dp at ScuirAzi. 

Bd. 58/59 (1926/27), S. 219. 

LXXII. Einleitung zu dem astronomischen Teil des Kitab al Schifa. 

(Werk der Genesung von IBN SinA.) 
Bd. 58/59 (1926/27), S. 225. 
LXXIII. Zu der Redaktion von Euxiips Elementen durch Nasir av 
Din at Tosi. 
Bd. 58/59 (1926/27), S. 228. 
LXXIV. Ueber die Milchstrasse bei den Arabern. 
Bd. 58/59 (1926/27), S. 348. 
LXXV. Zum Leben von Nasir at Din at Tosi. 
Bd. 58/59 (1926/27), S. 363. 
LXXVI. Ueber astronomische Instrumente. 
Bd. 58/59 (1926/27), S. 380. 
LXXVII. Ueber die Schrift « Astronomica quaedam» von GREAVES. 
(Von R. Ramsay WRIGHT mit einem Zusatz von E. WIEDEMANN.) 
Bd. 58/59 (1926/27), S. 381. 
LXXVIII. Nasir at Din at Tosi. 
Bd. 60 (1928), S. 289. 
H. J. SEEMANN. 


(Greifswald ). 














Seven Salts of Hermes 


In medieval manuscripts is found a work of alchemy ascribed 
to HERMES bearing the title, Secrets according to the Nature of 
Transmutation or Of Salts and Bodies(1) ‘The treatise dates back 
to the thirteenth century if a manuscript at Brussels is correctly 
placed in that century.(2) The author, whoever he may really 
be, opens by pointing out that there are seven planets, seven metals, 


(1) Mrs. DorotrHea WaLey Sincer, Catalogue of Latin and Vernacular Al- 
chemical Manuscripts in Great Britain and Ireland dating from before the XVI Cen- 
tury, Brussels, 1928, No. 37, pp. 43-44, lists two Mss. of the fourteenth and 
three of the fifteenth century. Of these I had briefly mentioned the two 14th 
century Mss. in my History of Magic and Experimental Science, 1923, Ul, 218, 
note 3, but in the present connection I have chiefly examined All Souls 81, and 
can give a somewhat fuller description of it than is found in the catalogue just 
mentioned or in Henry O. Coxer’s Catalogus codicum Mss. qui in collegiis aulisque 
Oxoniensibus hodie adservantur, 1852, II, 24. It seemed to me that our treatise 
covered only fols. 18v-2o0v, rather than 18v-52v, as suggested by Coxe and Mrs. Sin- 
GER. The exact wording of the preceding Rubric or Titulus is, « Hic incipiunt 
secreta hermetis regis grecorum secundum transmutacionis naturam.» After 
the passage on salts which I shall reproduce, the author turns to the nature of 
the planets and finishes with the moon at the bottom of fol. 2ov, where the text 
appears to break off. From fol. 21r on we have a different handwriting and 
style of page, more of the paper than before being covered with writing. In 
Corpus Christi 125, 14th century, fols. 39r-41v, the text continues considerably 
beyond the point where fol. 2ov of All Souls 81 breaks off, but the writing is very 
abbreviated and fol. 40 torn and faded. In none of the other manuscripts listed 
by Mrs. Sincer does the text occupy more than a few folios or have the Explicit 
proposed for All Souls 81. Mrs. StInceR and Coxe give as the closing words 
of our treatise in the All Souls Ms., « Explicit Ycocedron (Ycocedrom ?) philo- 
sophie, » but I should incline to regard this as the end of another treatise. At 
any rate it does not occur either at fol. 52v or fol 17, as Mrs. SINGER and Coxe 
might respectively seem to imply in their notices of the Ms., but at fol. 18r, im- 
mediately preceding our treatise which begins on the reverse of that leaf. Finally, 
Coxe gives a reference to BANDINI, Catalogus codicum Laurent. Latt., tom. u. 
col. 33, but this citation does not have any connection with our treatise and must 
be erroneous. 

(2) Library of the Dukes of Burgundy 4275 : cited in my History of Magic etc., 
II, 218, note 4. 
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and seven magisteria. It is with the last that we shall concern our- 
selves here. ‘These «masteries» or mysteries are not, as one might 
guess, methods or processes of obtaining the philosopher’s stone 
and transmuting metals into gold, but seven different kinds of 
salts. Their constitution is briefly stated and they are thereby 
distinguished from or related to one another. The passage there- 
fore seems worth reproducing in print, as indicative of the state 
of chemical knowledge at that time. 

(All Souls 81, fol. 1gr) 

«Sal armonicus qui fit de sanguine hominis et sale communis 
ut postea plenius declarabimus. 

Sal gemma qui est coloris cristallini et fit ex sale alkali et sale 
communi et aqua maris vel salsa ut dicemus inferius. 

Sal nitrum qui fit ex sale gemma et sale alkali. 

Sal calcis qui fit ex sale nigro et sale alembroc et fit de 7 her- 
barum succis. 

Sal communis qui fit de aqua maris sive salsa. 

Sal alkali qui fit ex sale vitro bene trito et isto sale utuntur 
vitriarii quia per ipsum operantur in fusione vitri. 

Sal alembroc qui fit ut diximus ex 7 herbarum succis. 

Et hoc est quod dicitur magisterilum omnium magisteriorum 
nam hoc mirabile facit scilicet de mercurio lunam (fol. 1gv) et 
solem purissimum. De quibus omnibus tractabimus in suis locis 


cum opus fuerit. » 
Columbia University LYNN THORNDIKE. 











The knot in Hebrew literature, or from 
the knot to the alphabet 


I. INTRODUCTORY. 


1. The Natural and the Mechanical Memory. — 2. Writing, the Memory- 
Machine. — 3. Knots, the Primitive Memory-Tools. 

II. KNots tN Macic AND SUPERSTITION. 
4. Magic Knots. — 5. The Magic Knot in Hebrew Literature. — 6. The 
Cameo. — 7. The vow. Binding and Loosing. — 8. The Magic Knot in the 
Quian. — 9. The One who Loosens the Knot. 


III]. HistoricAaL AND MNEMONIC KNotTs. 
10. The Quipu. — 11. Two aspects of the Quipu. — 12. The Phylacteries 
(Tephillin). — 13. The Fringes (Sisith). — 14. More Evidence for Mnemonic 


Knots in the Bible. — 15. The Réle of the Quipu in the Organization of 
Revolts. 
IV. MATHEMATICAL KNoTs. 
16. Knots in Counting. — 17. The Knot-Abacus. — 18. Arabic, Roman, 
and Greek Traces of the Knot-Abacus. Articuli. — 19. Knotted Cords 
as Registers and Accounts. — 20. The Publican’s Knot in Palestine. — 
V. Knor-Letrers OR KNoT-NUMERALS. 
21. Knot-Receipts. — 22. The Ghobar-Numerals, or Apices, are called 
«Roman Knots ». — 23. Knot-Letters in the Phylacteries. — 24. Egyptian 


and Chinese Knot- Letters. — 25. Conclusion. From the Knot to the Alphabet. 
LITERATURE. 


The main works dealing with this subject and extensively used by the author 
of this paper, are : 

1) J. G. Frazer, The Golden Bough, III, Taboo, London, 1911, pp. 293-317. 

2) WALTER J. DILL1NG, Article on Knots in Hastinc’s Encyclopaedia of Religion 
and Ethics, vol. VII, 1915, pp. 747-751. 

3) L. Lecanp Locke, The Ancient Quipu, or Peruvian Knot Record, New York, 
The American Museum of Natural History, 1923. (1) 


(1) Reviewed in Jsis, V!, 219. Additional literature on the subject is: 1. 
NORDENSKIOLD ERLAND, The Secret of the Peruvian Quipus, 1925. Reviewed, 
Isis, VIII, 638. (The grave quipus are calendars indicating the number of days. 
Astronomical and also magic quipus.) 2. NORDENSKIOLD, Calculations with 
years and months in the Peruvian Quipus, 1925. (The astronomical knowledge 
of the Peruvian Indians is preserved in the quipus.). 3. Locke, « Supplementary 
Notes on the Quipus, in the Anthropological Papers, published by the American 
Museum of Natural History, 1928, vol. XXX, Part II. (Isis, x1, 548) 
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Il. INTRODUCTORY. 


1. The Natural and the Mechanical Memory. — The natural 
memory, as HENRI BERGSON (1*) points out, «is not a faculty of 
putting away recollections in a drawer, or of inscribing them 
in a register. There is no register, no drawer; there is not even, 
properly speaking, a faculty, for a faculty works intermittently, 
when it will, or when it can, whilst the piling up of the past upon 
the past goes on without relaxation. In reality, the past is preser- 
ved by itself, automatically. In its entirety, probably, it follows 
us at every instant; all that we have felt, thought, and willed from 
our earliest infancy is there, leaning over the present which is 
about to join it, pressing against the portals of consciousness that 
would fain leave it outside. The cerebral mechanism is arranged 
just so as to drive back into the unconscious almost the whole 
of this past, and to admit beyond the threshold only that which 
can cast light on the present situation or further the action now 
being prepared —-in short, only that which can give useful work. 
At the most, a few superfluous collections may succeed in smuggling 
themselves through the half-open door. » 

Writing is a mechanical memory. It produces registers and 
drawers. It creates a faculty that will work intermittently, when 
it will or when it can. Natural memory maintains itself by 
continuous repetitions, thus counteracting the natural process 
of the cerebral mechanism, renewing daily the battle between 
the unconscious and the consciousness. In this battle it supports 
the weaker party, the unconscious that is pressing against the portals 
of the consciousness. From time to time it throws open those 
portals, lets the past recollections march in, parade there for a 
short while, in order to be driven out again by the victorious 
consciousness, asserting its rights and privileges. Mechanical 
memory works as a peacemaker. It supports the natural process 
of the cerebral mechanism, but it recompensates the unconscious 
by building for it a special house to live in. Those superfluous 
recollections, not useful at the present, and driven out by the 
practical consciousness, are hospitably taken in, they are written 
down, carefully preserved, and live on to form this gigantic struc- 


(1a) Creative Evolution, p. 4. 
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ture and magnific edifice that we call literature, history, and 
science. 

2. Writing, the Memory-Machine. — The art of writing forms 
the foundation of our civilization. By the invention of writing, 
man conquered space and time, he created not only an artificial 
speech, but also an artificial memory, impersonal, common to 
the human race, and much more reliable, more exact, and more 
enduring, than the natural memory. Writing is a means to 
perpetuate our thoughts and traditions, to transmit them to the 
remotest places and to latest posterity. Writing is a mechanical 
device to substitute and improve human memory, it is the memory- 
machine. 

3. Knots, the Primitive Memory-Tools. — The first groping 
attempts in the invention of primitive memory-tools, serving 
to bind the flying past, to tie up the fleeting memories, escaping 
from the consciousness into the unconscious, are the knots that 
still live with us in the knot tied in a handkerchief to support 
aweak memory. Even as those ancient idols, destined to represent 
the abstract deity by tangible and visible symbols, so, too, the 
knotted cords were the tangible and visible signs and symbols 
recording the abstract numbers, the facts, poems, and laws of 
the past, the historical events and traditions. Their purpose 
was « to call up a recollection, to give it a body, to render it active 
and thereby actual.»(1b) Knotted cords were the first memory- 
drawers and registers, they were the primitive tools out of which 
developed the powerful memory-machine of our modern writing, 
they were the primitive memory-huts and tents out of which 
grew up that gigantic structure that we call literature, history, 
and science. 


II. KNots In MAGIC AND SUPERSTITION. 


4. Magic Knots. — Yet there is still a more primitive stage 
in the history of the knots, and that is the phase of magic and 
superstition. As in the experimental sciences (2), so also in the 
arts and crafts the first beginnings seem always to be connected 


(1b) See H. Bercson, Matter and Memory, pp. 71, 72. 
(2) See the writer’s article «On the Origin of the Gnomon », soon to appear 


in the Bibliotheca Mathematica. 
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with some kind of magic. « The(3) symbolic use of the knot 
is of great antiquity and of world-wide distribution. Knots 
have, among practically all primitive races, a special mystical 
significance, namely, that as amulets they possess the power of 
binding or impeding specific conditions... The act of tying a 
knot implies something « bound », and hence the action becomes 
a spell towards hindering or impeding the actions of other persons 
or things. Similarly, the act of loosing a knot implies the removal 
of the impediment caused by the knot, and from this belief are 
derived the various customs of unloosing knots etc., at periods, 
when undesirable hindrance of any event is feared. Such customs 
are instances of imitative or homeopathic magic, and the same 
principle underlies cases in which the tying of knots has a bene- 
ficent influence ». 

5. The Magic Knot in Hebrew Literature. — In Hebrew Literature 
the «charmer » or « enchanter » (4) is also called hober haber (5) 
which means literally « a man who ties (magic) knots. » (6) Baby- 
lonia is a land characterized by «the multitude of its sorceries 
and the great abundance of its enchantments », (7) literally: 
« by the great abundance of its knots », and from other sources (8) 
we learn indeed that «knots were largely employed by the As- 
syrians in their spells for removing illness... and to prevent the 
spirits of the dead from annoying the living ». (84) 

6. The Cameo. — In postbiblical Aramaic literature the amulet 
is called gami‘a, meaning originally a knot and then something 
suspended or attached by a knot.(g) This word might perhaps 


(3) See Drtiinc in Hastinc’s Encyclopaedia of Religion and Ethics, V1, (1905)’ 
Pp. 747, and cf. also J. G. Frazer, The Golden Bough, 111, Taboo, London 1911, 
PP. 295 sqq. 

(4) Here and in the following the words used in the revised English version 
of the Bible are quoted. 

(5) Deuter., 18, 11; Psalms, 58, 6. 

(6) See the Hebrew Dictionary of Gesenrus, New York, 1907, p. 288. Cf. also 
the English « spellbound ». 

(7) Isaiah, 47, 9, 12. 

(8) Ditirias, loc. cit., p. 750. 

(8a) Perhaps, this was also the magic significance of those Peruvian quipus 
that were deposited in the graves; cf. ERLAND NORDENSKIOLD, The Secret of the 
Peruvian Quipus, 1925, pp. 9 and 36. 

(9) Cf. the dictionaries of Levy (IV, p. 326) and Jastrow (p. 1385) and es- 
pecially the passage in Tosefta Dammai, II, 17; Babli Bekhorot 30b, where goma‘ath 
means «she tied ». 
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be the origin of the English «cameo». The great Oxford English 
dictionary (10) says that «cameo» is of unknown derivation. 
By some other authorities (11) it has been explained as having 
its derivation from the Arabic «camea» an amulet. The writer 
did not find the word « camea » with this significance in the Arabic 
dictionaries.(12) In all probability, the writer of the Ency- 
clopaedia Britannica thought of the Aramaic « camea ». (13) 

7. The Vow. Binding and Loosing. — In a similar sense the 
Bible (14) speaks of a person that binds herself by an oath or a 
vow in the words: «If aman vow a vow unto the Lord, or swear 
an oath to bind his soul with a bond». Literally, however, the last 
words should be translated : « to tie a knot against himself ». (15) 
Usually the vow was made in an ascetic and prohibitive sense, 
namely, that the person would refrain from some of the plea- 
sures of life, as from certain kinds of food, or from the social 
intercourse with some people. Originally such prohibitions and 
hindrances were effected by the tying of a knot. Later on, the 
spoken word of the vow sufficed. But the language still preserved 
the idea of the knot, that was substituted by the spoken word. 
This will also explain the general usage of the words «to bind 
and to loose » for to prohibit and to allow, and the Hebrew terms 
asir and muttar «bound», and «loosened », for « prohibited » 
and «allowed». The magic was removed and the spell cured 
by untying the knot and loosening the bond.* There is an in- 
cantation against the female demon Lilit (16) « Loosen (thy knots), 
loosen (thy knots), neither enter, nor take out ». 


(10) Ed. Murray. 

(11) Encyclopaedia Britannica, 11th ed., V, p. 104. In the 14th ed. this etymo- 
logy is dropped. 

(12) Lang, STEINGASS and WAHRMUND. 

(13) In Mishna Shabbat, V1, 9 (f. 66b) we find perhaps the Hebrew equivalent 
for gami‘a in gesharim. «The children may go out on a Sabbath with their knots 
(amulets) ». ABAyyI, in the Gemara ib., related, in the name of his mother, 
that three such knots stop the disease, five knots cure it and seven knots are good 
even against witchcraft. ‘The Gemara, ib., explains the gesharim as the garlands 
of Puah (Rubia Tinctorum), or as an attached shoelace. On knots and rings as 
amulets see also FRAZER, /oco cit., p. 314 seq. 

(14) Numbers, chap. 30. 

(15) Le’sor ’isar ’al nafshd. 

(16) Cf. Siddir Derekh ha Hayyim, p. 170 « Sharé, shdré, la tedl weld tapéq. 
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i 8. Magic Knots in the Qurdn. — In the Quran (17), MuUHAMMaD 
| takes refuge against the women that blow or utter magical words 
| upon the knots. In relation to this Sura the commentators (18) 
7 relate the following story: LuBaIp, a Jew, with the assistance 
| of his daughters, bewitched MuHAMMaD by tying eleven knots 
) on a cord which they hid in a well. Thereupon MuHAMMap 
| became weak, refused the food and neglected his wives. The 
n two Suras, 113 and 114, were then revealed to him, and Gabriel 
t acquainted him with the use he was to make of them, and of the 
place, where the cord was hidden. The prophet sent ALI to 
| fetch the cord, repeated the two Suras over it, and at every 
| verse, (19) a knot was loosed, till he was entirely freed from the 

charm. 
The detail, mentioned above, that MUHAMMAD neglected his 
f wives, reminds of the widespread mediaeval superstition that 
a person could prevent the performance of the marriage act 
i . by tying a knot. The tying of such knots was known in Germany 
as « Nestel Kniipfen» and in France as « nouer l’aiguillette ». (20) 
In mediaeval Hebrew, too, (21) the word asar occurs in the mea- 
ning «to tie somebody by a knot charm, so that he cannot co- 
_habitate with his wife. » (22) 

g. The One who Loosens the Knot. — ALEXANDER THE GREAT 
used a simpler method than MuHAMMAD. He cut the Gordian 
knot in two with his sword, and became the king of Asia in fulfill- 
ment of the oracle that declared that whoever should unloose 
the knot would rule over all Asia. The signification of this 
legend is perhaps that the powerful ALEXANDER accomplished 
with his sword more than the magicians with their incantations 
) and sorceries.(23) DANIEL, one of the wisest men of antiquity ,(24) 
| is characterized (25) as a man who «interprets dreams, declares 


eee 





ii (17) Sura 113. 

| (18) See Wuerry, Commentary on the Koran, IV, London 1886, p. 296 sq. 

: Cf. also Muir, Life of Mahommet, IV, London, 1861, p. 80; Frazer, The Golden 
Bough, III, Taboo, p. 302; Browne, A Literary History of Persia, 1, p. 366, note 2. 

i (19) The two Suras consist of eleven verses. 

(20) See DiLiina’s article, loc. cit., p. 748. 

; (21) See Bew Jenupa, Thesaurus, I, p. 334. 

(22) Cf. also Frazer, loc. cit., p. 299 seq. 

i (23) Cf. Frazer, loc. cit., p. 316 sq. 

i (24) See Ezekiel, 14, 14. 

(25) Daniel, 5, 12, 16. 
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riddles and looses the knots »(26). On the other hand an old 
Arabian poet boasts he is the man « whose knot none looses » (27). 


III. HistorIcAL AND MNEMONIC KNOoTs. 


10. The Quipu. — Very early mankind started to employ the knots 
for more useful purposes than for magic and spells. The use 
of knots in cord for the purpose of reckoning and recording 
numbers seems to have been as universal as the figures of the 
cat’s cradle in the practices of primitive people. The most 
remarkable development of knot records, not only for numbers 
but also for historical tradition and governmental accounts, took 
place among the Inca of Peru. Hence the name guipu which 
means knot in the Peruvian language.(28) Here, in Peru, is 
found the anomaly of a people with a highly complex civilization, 
particularly in governmental machinery, with a wealth of tradition, 
with a peculiarly rich and expressive language, but with no system 
of writing except the quipus or knot records. 

Of the forty-nine specimens of ancient quipu located, (28a) 
the American Museum of Natural History possesses forty-two. 
The quipu consisted of a main cord held horizontally, to which 
were fastened at given distances other cords of various colors 
and lengths, hanging vertically. These vertical cords were 
knotted in different ways, all these knots of different sizes and 
shapes and the various lengths and colors of the cords served 
by means of an arranged code to convey certain numbers, words, 
phrases, and ideas. (29) 

«In the empire of the Inca a class of learned men understood 
by the help of the colors the interpretation of the quipus as we 


(26) The revised English version has « dissolving of doubts ». 

(27) Quoted by NicHo.son, A Literary History of the Arabs, p. 98, line 3 
from the bottom. 

(28) See L. LELAND Locke, Mathematics, in Outline of Knowledge, VIII, pp. 447- 
448; The Ancient Quipu, p. 9, 40. The latter book is the best account of the 
history of the quipu, and the following lines on the general nature of the quipu 
are mostly based upon the information and quotations given by LockE in this 
book. 

(28a) There are now probably about 156 specimens; see NORDENSKIOLD, The 
Secret of the Peruvian Quipus. ‘This was called to my attention by Dr. SaRTON. 

(29) Locke, ib., pp. 9, 3, 13 8q, 34. 56; Epowarp CLopp, The Story of the Alpha- 
bet, p. 37. 
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understand the contents of books at the present day... Officers 
under the titles of quipucamayus, of keepers of the quipus, were 
required to furnish the government with information on various 
important matters. Annalists and other functionaries of a higher 
character, were intrusted with the history of the empire, which 
was communicated by oral tradition using the quipus to arrange 
the incidents with method and refresh the memory ». (30) 

11. Two Aspects of the Quipu. — Thus the quipus were used 
for two purposes: First and primarily for recording numbers. 
The extant examples indicate without question that they are 
numerical in nature. It is, however, very probable, that they 
were also used as memoria technica in memorizing historical 
traditions, poems, lists of kings, etc. This does not mean that the 
poems and stories were written by quips, only that the quipus 
served as symbols and memoria technica. It is stated that the 
quipu must be accompanied by an oral commentary, indicating 
the nature of the contents. When mentioned in connection 
with historical data, the phrasing, «quipus and memorials », 
« quipus and histories », or « quipus and traditions », is of frequent 
occurrence, (31) 

Sir CLEMENTS R. MARKHAM (32) says: « The system of records 
by the use of quipus, or knots, was primarily a method of numera- 
tion and of keeping accounts. But the question of the extent 
to which historical events could be recorded by this system of 
knots is a difficult one. We have direct assertions... that not 
only narratives, but songs, were preserved by means of the quipus... 
It may reasonably be assumed that with some help from oral 
commentary, codes of laws, historical events, and even poems 
were preserved in the quipus... Still it must have been rather 
a system of mnemonics than of complete record... There must 
have been interpreters of the quipus, those who, with the knowledge 
derived from other sources, could use the knots as reminders and 
suggesters... as a sort of aid to memory, or a memoria technica ». 

On the other hand there are some scholars who regard the quipu 


(30) Similarly, the Hebrew root pagad means originally « to remember », then 
« to count », then in pagid « to be an officer, commissioner ». Pagid means origin- 
ally, like quipucamayu, to be a keeper of the records, a recorder, accountant; the 
same is the case with the word mazkir. 

(31) Locke, ib., pp. 31-32. 

(32) Quoted by Locke, i., pp. 55 seq. 
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as «simply an instrument for recording numbers». They cha- 
racterize the tales of the chroniclers of the period of the Conquest 
of America concerning quipus recording history, folklore, and 
poems, as «exaggerated notions », or « bizarre stuff ». (33) 

12. The Phylacteries (Tephillin). — It is the writer’s purpose 
now to prove that the Bible indeed furnishes us some very striking 
parallels to quipus being used as memoria technica for the purpose 
of recording traditions, codes of laws, and historical events. 

The Jewish phylacteries or frontlets are small leather boxes 
in which are strips of parchment with passages from Hebrew 
Scripture. They are fixed on the forehead and on the left hand 
by knots, and the evidence from the Bible text is that the knot 
played the main réle in it. The text reads:(34) «And these 
words which I command thee this day, shall be upon thine heart : 
and thou shalt teach them diligently unto thy children and shalt 
talk of them when thou sittest in thine house, and when thou walk- 
est by the way, and when thou liest down, and when thou risest 
up. And thou shalt bind them for a sign upon thine hand, and they 
shall be for frontlets between thine eyes. And thou shalt write 
them upon the door posts of thy house, and upon thy gates ». 
The lawgiver is very anxious that his laws shall not be forgotten 
and neglected in the course of the time. So he enjoins his people 
to preserve them well in their hearts and to hand them over 
to their children by oral tradition. He orders them to repeat 
and memorize these commandments, to strengthen their memory 
by knots and mnemonic signs, tied around their hands and heads 
and to write them down. 

Thus the three phases in the preservation of old traditions and 
laws are here represented: 1) Memory pure and simple; re- 
petition and transmission by oral tradition to the children; 2) 
Knots and mnemonic signs, the precursors of writing, and 3) 
Writing. In a similar way the Proverbs (35) enjoin the preser- 
vation of the law with the words: « My son forget not my law; 
but let thine heart keep my commandments... Bind them about 
thy neck; write them upon the table of thine heart»... « My 
son, keep my words, (in thy memory)... Bind them upon thy 


(33) Cf. the Foreword of CHARLES W. Meap to Locker’s book. 
(34) Deut. 6, 6-8. 
(35) 3, 1, 35 7, 1-3. 
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fingers; write them upon the table of thine heart». In these 
verses, too, to bind the commandments around the neck and the 
fingers, means to tie mnemonic knots around the neck and the 
fingers. These probverbs, too, mention memory, knots and 
writing as means of preservation. 

That the knot was the most, or very important part in the 
phylacteries appears also from the Talmud. So the legend has 
it that God showed Moses the knot of the phylacteries of the head. 
This knot had the shape of the letter daleth, while the knot on the 
hand must imitate the letter yod. The earlier Tannaim had to 
resort to fanciful interpretations of the texts in order to find 
biblical support for the custom of inscribing the four selections 
in the phylacteries. (36) 

The phylacteries resembled amulets (gemi‘ét); they are, in 
fact, often mentioned side by side with gemi‘ét, and were liable 
to be mistaken one for the other. (37) They have been connected 
with magic, as the name of phylacteries (38) primarily indicates. 
The fact, however, is that it is only the exterior form of the knots 
that they have in common with amulets. By nature and purpose, 
they do not belong to the class of the magic knots but to the 
mnemonic and memorial knots, as it is clearly stated in the text 
of the Bible. The phylacteries serve as memorials not only for 
the laws but also for the great historical event of the exodus 
from Egypt. The meaning of the verses :(39) «And it shall 
be a sign unto thee upon thine hand, and for a memorial between 
thine eyes, that the Lord’s law may be in thy mouth: for with 
a strong hand hath the Lord brought thee out of Egypt »; « And 
it shall be for a token upon thine hand, and for frontlets between 
thine eyes : for by strength of hand the Lord brought us forth 
out of Egypt », can only be that the memory of the exodus from 
Egypt shall be preserved by a symbol upon the hand and by 
a memorial between the eyes. 


(36) See Jewish Encyclopaedia, X, pp. 21, 20, and 22; Babli Menahot, 346, 
356; Rashi, ib., s.v. qgashar; Zeb. 37b; Sanh. 4b; Rashi and Tosafot ad loc. For 
illustrations of the knots, see Jewish Encyclopaedia, X, pp. 22, 24; SURENHUSIUS, 
Mishnah, 1, Amsterdam, 1698, before p. 9. 

(37) Jewish Encyclopaedia, X, p. 27; cf. § 6 above. 

(38) This name first occurs in the New Testament, whence it has passed into 
the languages of Europe; see Yewish Encyclopaedia, X, pp. 26, 27. 

(39) Exodus, 13, 9, 16. 
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13. The Fringes (Sisith). — Still stronger evidence for the ex- 
istence of the recording quipu among the ancient Hebrews is to 
be found in the law of «fringes» (sisith). According to the 
school of SHAMMaAI, the fringes consisted of four threads of white 
wool and four threads of blue, but according to the school of 
HILLEL they consisted of two threads of each. Those threads 
are fastened to the four corners of the garment (Tallith, or Arba‘ 
kanphoth), twisted to a cord in which five double knots are tied— 
the knots are to have different distances from each other—and 
tapering off in the form of loose fringes (40). They are called 
in Hebrew once (41) sisith, meaning « fringes», «tassels », and 
also «locks »,(42) and another time (43) gedilim. In Hebrew, 
Aramaic and Syriac gedila means «thread, cord, rope» and is 
derived from gadal, Arabic jadal « to twist a cord or rope». The 
Babylonian gidlu (44) means «a cord on which onions are strung, 
a string of onions», The knotted cord resembles the string 
of onions, it is therefore quite probable that gedilim are to be 
translated, in accordance with the traditional practice and obser- 
‘vance, «knotted cords». According to the Sifre (45), the oldest 
Midrashic commentary to the Bible, the gedilim are the twisted, 
knotted threads attached to the border of the garment, and the 
sisith are the loose fringes in which they end. 

Now, the purpose and task of these fringes is clearly stated in 
the Bible, as follows : (46) « Speak unto the children of Isreal and 
bid them that they make them fringes in the borders (or corners) 
of their garments throughout their generations, and that they put 
upon the fringe of each border a cord of blue: and it shall be 
unto you for a fringe, that you may look upon it and remember 
all the commandments of the Lord, and do them.» There can 
be no doubt that the fringes, with the threads of white and blue 


(40) See Jewish Encyclopaedia, V, p. 521 sq., and concerning the knots cf. 
Babli Menahoth 39a; Rashi, ib., under min kanaf; Tosafot under lo yifhot; and 
Osar Israel, 1X, p. 38. 

(41) Numbers, 15, 38. 

(42) Ezekiel, 8, 3 « and he took me by a lock of mine head ». 

(43) Deuter. 22, 12. 

(44) See Detrrzscu-Haupt, Beitrdge zur Assyriologie und Semit. Sprach- 
wissenschaft, I, p. 511. 

(45) Numbers § 115, ed. FriepMAN, f. 34a: 

(46) Numbers 15, 38-39. 





| 
t 











200 SOLOMON GANDZ 


wool twisted to a cord and having five double knots at different 
distances, of which the outspoken purpose is that people may 
look upon them and remember the commandments, represent 
the vestigial remnant of the old Hebrew quipu, and that the ancient 
Hebrews were familiar with some form of quipu, that served to 
record the laws, traditions, and historical events. (47) 

It suffices to compare the following descriptions of the Peruvian 
quipu given by the oldest and best authorities on Peruvian anti- 
quities. PEDRO DE CieRA DE LEON, born in Seville in 1519, at 
the early age of fourteen set out to seek his fortune in the New 
World and is regarded as one of the most important authorities 
on Inca history and civilization. He relates : (48) « The Peruvian 
quipus were of twisted wool, (49) and consisted of a large cord, 
with finer threads fastened to it by knots. These fringes contained 
the contents of the quipu, which were denoted either by single knots 
or by artificial intertwinings... The different colours of the threads 
had different meanings, and not only was the colour and mode 
of intertwining of the knots to be considered, in reading a quipu, 
but even the mode of twisting the thread, and the distance of 
knots from each other, and from the main cord. The registers 
of tribute; the enrolment of tribes... lists of arms and troops; 
inventories of the contents of storehouses; all these were the 
primary uses of the quipus. But they were also made available 
for recording the most striking events and thus supplied the place 
of chronicles. » 

GARCILASSO DE LA VEGA, el Inca, was born at the Inca capital, 
Cuzco, in 1539. He was the son of a Spanish cavalier of the same 
name, and his mother was the Inca princess CH1mA OcLLo. The 
young Inca spent the first twenty years of his life among his 
mothers’ people, imbibing their culture and traditions. GARCILASSO 
informs us :(50) « The Quipucamayus were referred to by the 
Curacas, and chiefs of the provinces to tell the historical events 
relating to their ancestors which they desired to know, or any 


(47) See also the article on knots by Jacoss in the Jewish Encyclopaedia, VU, 
p- 525. Mr. Serer of Newark, my esteemed friend and teacher, called my 
attention to the fact that the Béér ad loc., written by HERz HOMBERG (1749-1841), 
already refers to the Peruvian knots as an explanation of the sisith. 

(48) Locke, The Ancient Quipu, p. 33, and note 1, ib. 

(49) This and the following passages are underlined by the writer. 

(50) See Locke, loc. cit., pp. 39, 41. 
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other notable circumstance which had happened in their pro- 
vinces. For these officers, like scribes and historians kept, the 
registers or quipus handed down by their predecessors, and were 
bound by their office to study them constantly by means of the 
signs and indications in the knots, so as to preserve the memory 
of the traditions respecting famous past events. It was their 
duty to narrate these events when called upon to do so; and 
for this service they were exempted from other tribute. Thus 
the meaning of the knots was never allowed to slip from their 
heads. By the same means they gave an account of the laws, 
ordinances, rites, and ceremonies. From the color of the thread 
or the number in the knot they could tell the law that prohihited 
such and such an offence, and the punishment to be inflicted 
on the transgressor of it. They could set forth the sacrifices and 
ceremonies that should be performed on such and such festivals ; 
and could declare the rule or ordinance in favor of the widows 
or the poor : and to give an account in short, of all things preserved 
by tradition in their memories. Thus each thread and knot 
brought to the mind that which it was arranged that it should 
suggest... The Indians remembered, by means of the knots, 
the things which their fathers and grandfathers had taught them 
by tradition, which things they received with great attention and 
veneration as sacred matters relating to their idolatry or to the 
laws of their Incas; and they succeeded in preserving them in their 
memories, for want of a knowledge of writing ». 

GARCILASSO’s knowledge of the quipu has been called in quest- 
ion. But his detailed report bears the stamp of the truth on its 
face, and is corroborated by several other authorities on Inca 
civilization, and, as we now see, is even supported by a somewhat 
similar institution of the Bible. 

14. More Evidence for Mnemonic Knots in the Bible. — This 
theory of the acquaintance of the ancient Hebrews with the quipu 
will help us to a better understanding of several passages in the 
Bible. IsalAH says : (51) « Bind thou up the testimony, seal the 
law among my disciples ». The meaning is: Preserve testimony 
and law by mnemonic knots and seals (symbols). Hosea com- 
plains :(52) « The iniquity of EPHRAIM is bound up: his sin 


(51) 8, 16. On the identity of seals and knots see hereafter note 89. 
(52) 13, 12. 
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is laid up in store». He wants to say: The sin of EPHRAIM 
will never be forgotten, it is recorded by a quipu. In the same 
sense JOB cries : (53) « My transgression is sealed up in a bag, (54) 
and thou fastenest up mine iniquity». The seror is not a bag, 
but the recording knot, that preserves the sins, traditions, and laws. 

In the two verses Isaiah 28, 10, 13, people are described as mock- 
ing at the word of the Lord. They deride and belittle it as saw 
lasaw, saw lasaw, qaw lagaw, gaw laqaw, i.e.: « Precept upon 
precept, precept upon precept, cord upon cord, cord upon cord.» 
The commentaries make futile efforts to find any sense in the 
connection between the precepts and the cords. According to 
the theory propounded in this paper, the cord is the quipu that 
preserves the precept. The scornful drunkards make fun of those 
teachers who pile up law upon law, and then of course have to 
pile up quipu upon quipu in order not to forget them. The 
septuagint reads : dAijfus emi SAdbw, eAmis ex’ eAids, i.e. they had 
in the Hebrew text sar lasar, sar lasar etc. and explained it 
« distress upon distress, hope upon hope». But in accepting the 
reading of the septuagint, the right translation would be: «knot 
upon knot, knot upon knot, cord upon cord, cord upon cord ». 
To those mockers the word of the Lord is nothing else than 
knots and cords, knots and cords, meaningless and valueless. 

15. The Réle of the Quipu in the Organization of a Revolt. — 
Many passages in the Bible tell of conspiracy, treason and rebellion. 
But while reading it in the modern translations, and even in the 
original Hebrew, we do not realize that the phrase gashar‘al 
used for conspiracy, means verbally, «to make a knot against 
somebody». For instance : (55) « Z1mRI hath conspired », literally : 
« ZiMRI hath made a knot »; « and his treason that he wrought », 
literally : «and his knot that he tied». « Amos hath conspired 
against thee », (56) verbally : « hath made a knot against thee ». 

What was the nature and meaning of these knots? There is 
little probability that they were magic knots originally meant 
to injure the person against whom the rebellion was initiated. 


(53) 14, 17. 

(54) Hebrew : seror, is literally «a knot, bundle ». 

(55) I Kings, 16, 16, 20; also II Kings, 15, 15. 

(56) Amos, 7, 10; cf. also I Sam. 22, 8, 13; II. Sam. 15, 31; I Kings, 15, 27; 
16, 9; II Kings, 10, 9; 21, 23, 24; 15, 10; 25, 30; 12, 21; 14, 19; I1, 14: etc. 
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Perhaps, it was a ceremony to confirm the solemn covenant of 
the rebels. This is the nature of a similar primitive custom 
related by FRazeR:(57) «In the Wachagu tribe of the same 
region (East Africa), when two districts have resolved to form 
a solemn league and covenant of peace, the following ceremony 
is observed. The warriors of the two districts assemble. Then 
a long rope is stretched around the assembly and its free ends 
are knotted together on one side, so that the whole body of war- 
riors from both sides is enclosed within the rope ». The best ex- 
planation, however, in the writer’s opinion, is that these knots 
were means of communication serving to organize the rebellion. 
As such the knots were also used by the Indians. « Among (58) 
some of the tribes of the southern United States, if a definite 
time was set for a certain event, count was kept by untying one 
knot each day: by this means the Pueblo Indians were enabled 
to make simultaneous revolt against the Spaniards in 1680. » 
Another great revolt against the Spaniards was organized in 1792. 
« As (59) was found out later the revolt had been organized by 
means of messengers, carrying a piece of wood in which were 
enclosed threads, the ends of which formed red, black, blue, 
or white fringes. The black thread had four knots, which signified 
that the messenger had started... four days after full moon. The 
white thread had ten knots, which signified that the revolt would 
break out ten days after the arrival of the messenger. The person 
to whom the keeper was sent had in his turn to make a knot in 
the red thread if he agreed to join the confederates; in the red 
and blue threads, on the contrary, if he refused ». 


IV. MATHEMATICAL KNOTs. 


16. Knots in Counting. — As already mentioned above, (60) 
the knots were primarily and mainly used in recording numbers 
and accounts, and as we shall presently see, they were particularly 
employed in facilitating the primitive counting. «In Formosa 
the aborigines ignored writing. They have not any means of 


(57) Folk-Lore in the Old Testament, I, pp. 395-396. 

(58) DiLtinc, in Hastinc’s Encyclopaedia of Religion and Ethics. VUI, p. 748. 
(59) Locke, loc. cit., p. 55. 

(60) See page 196, § 11. 
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keeping time, and when they have made an appointment for 
any date, their only means of keeping a check on the days as they 
pass is by means of a tally of stones or grass, one stone or one 
knot in the grass representing a day.(61) Similarly, in some 
other places, «to mark the time for the festival, a string with 
a number of knots, equal to the number of days, that will intervene 
is sent to each; from the strings, to avert mistakes, one knot 
is daily cut,... when one knot remains the guests assemble ». 
Or, as some one else reports; « The king delivered to him a piece 
of cord, on which he had tied as many knots as there would be 
days before our people proposed to sail.» (62) HERopDoTUs, 
(IV, 98), tells us that when Darius bade the lonians remain 
to guard the floating bridge which spanned the Ister, he tied 
sixty knots in a thong, saying : « Men of Ionia, do keep this thong 
and do as I shall say; so soon as you shall have seen me go forward 
against the Scythians, from that time begin and untie a knot 
each day : and if within this time I am not here, and ye find that 
the days marked by the knots have passed by, then sail away 
to your own lands.» (63) Finally, we hear that in Southern 
India at the ceremonial for settling the preliminaries of a Khond 
marriage, a knotted string is put into the hands of...« the searchers 
for the bride », and a similar string is kept by the girl’s people. 
The reckoning of the date of the betrothal ceremony is kept 
by undoing a knot in the string every morning. (64) 

This gives us a clue to the explanation of the Prophet JEREMIAH 
when he says : (65) « Can a maid forget her ornaments, or a bride 
her attire ? yet my people have forgotten me days without number ». 
The Hebrew word for « attire », gishshurim, denotes literally « knots » 
or «knotted strings ». (66) These were in all probability the 
knotted strings by which the Hebrew bride counted the days 


(61) See Locke, loc. cit., p. 63; cf. also DiLuine, loc. cit., p. 748, quoted in 
§ 15, and NorpenskIOLp E., Calculations with years and months in the Peruvian 
quipus, 1925, p. 11. 

(62) Locke, ib., p. 62. 

(63) Quoted by Epwarp CLopp, The Story of the Alphabet, p. 37; see also 
Situ, History of Mathematics, 11, p. 195. 

(64) Locke, ib., p. 62; cf. also further note 73c. 

(65) Jeremiah, 2, 32. 

(66) The form gishshurim is also used for the knotted cords of the tax-collector; 
see Tosefta Dammai, II, 17, ed. ZUCKERMANDEL, p. 48, note 20; ed. SCHWARZ, 
Wilna 1890, p. 104; and hereafter, note 85. 
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till her wedding. The bride looking forward to her wedding 
day would certainly not forget her knotted strings and not suffer 
one day to pass by without untying one knot. Yet the Israelites, 
the Lord’s bride, have forgotten their Lord days without number. 
They were like the faithless bride, that does not care for the 
approach of the wedding day, that forgets to untie the knots and 
thus lets several days pass by without number. 

17. The Knot-Abacus. — A further step in the development 
of the mathematical quipu was done by having the knots, or the 
different pending ropes attached to the main cord, mark the place 
value of the numbers. In figure 1 Locke (67) shows the forms 
of the knots and the modes of tying which exist in the specimens 
studied. « The single or overhand knot indicates 1 if it is in 
the row farthest from the main cord, 10 if it occurs in the next 
nearer row, 100 in the next row, etc. Not more than nine single 
knots are placed in one group, the number system being strictly 
decimal. The figure eight (8) knot occurs frequently». « The 
ones, tens, and hundreds are arranged in rows across the quipu, 
as a good accountant arranges them in columns ».(68) Another 
method was to indicate the place value by the different shape 
and size of the knots. So a single knot meant ten, a double 
knot one hundred, a triple knot one thousand; two single knots 
meant twenty, two double knots two hundred, etc.(69) The 
Zuni Indians developed a similar system of knot numerals which 
involved at the same time the subtractive principle. (70) A 
medium knot indicated five, and this with a small knot before it 
indicated 5—1, whereas if the small knot came after the medium 
one the number was 5+1. Similarly, a large knot indicated 
ten, and a small knot was used either before or after it so as to 
indicate g or 11 respectively. 

The quipu would thus represent the primitive form of a knot- 
abacus with knot numerals, the decimal system and the place 
value, in which the pendent ropes served as columns for marking 
the place value.(71) It is generally assumed that the knot-abacus 


(67) 1b., p. 13 and 15. 

(68) Jb., p. 17; see also pp. 34, 40. 

(69) 1b., p. 57. 

(70) Smitn, History of Mathematics, U1, p. 59. 

(71) See Smrrn, Joc. cit., Il, pp. 195, 45; CANTOR, Geschichte der Mathematik. 
I, 4th edition, p. 88. 
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was not adapted to purposes of calculation. (72) GARCILAsSSO DE 
LA VEGA, however, relates that «they added up and multiplied 
by these knots ». (73) 

In this connection, the hypothesis might well be ventured that 
the very term abacus, originally, denoted nothing else than the 
knotted cord. Till now it was generally assumed that it means 
the dust board and that it goes back to the Hebrew word abagq, 
dust. (73a) Now the Hebrew-Aramaic word abag has two roots. 
The one meaning « dust, powder », or « to cover with dust », and 
the other signifying « a loop, knot », or «to make a loop or knot, 
to twist, twine, to be attached to, cling to » (73b). 

The probability, therefore, in the writer’s opinion, is that the 
term abacus does not belong to the first root, meaning dust, but 
to the second root, meaning knot, and that it was applied, origi- 
nally, to the knotted cord. (73c) 

18. Arabic, Roman, and Greek Traces of the Knot-Abacus. 
Articuli. — Traces of this old knot-abacus are still to be found 
in some of the ancient languages. So in Arabic the tens and 
hundreds are called knots (‘ugi#d). ALKHOWARIZMI (c. 825) (74) 
says that the numbers consist of units (ahdd), knots and composites. 
This still reminds of the old method of representing the tens by 
knots. The same division of the numbers into three classes is 
generally found among the late Roman writers under the classifi- 
cation in digits, articles and composites.(75) It is usually assumed 
that this terminology is based upon finger-symbolism, (76) digits 


(72) Locke, ib., p. 32; Smirn, ib., pp. 195, 196. 

(73) Locke, ib., p. 39; see above § 13, near note 50. 

(73a) See the writer’s paper « Did the Arabs Know the Abacus? », in The 
American Mathematical Monthly, vol. 34, p. 315; SmitH, loc. cit,. Il, p. 156; 
Cantor, loc. cit., I, 4th ed., p. 131. 

(73b) Cf. Babli Menahot, 42a, abeq leho mebaq, and the commentaries of Rassi 
GersHoM, Rashi and Tosafot, ib. The Tosafot use also the noun ebeg for loop, 
knot. See also the dictionaries of Jastrow, p. 8; Levy, I, p. 14; Ben lenupa, 
p. 36; Aruch Completum, I, p. 16. 

(73c) Cf. Cantor, loc. cit., pp. 674-75 : Mit Knoetchen versehene Schnuere 
stellen die Zahlen 1-10 dar... Nur schwach vermutend moechten wir darauf hin- 
weisen, dass der Swan pan aus den Knotenschnueren vielleicht seine Entstehung 
genommen haben kann ». 

(74) See Algebra of ALKHOWARIZMI, ed. Rosen, Arabic text, p. 15. 

(75) See Smirn, loc. cit., Il, pp. 12 sqq; Cantor, loc. cit., pp. 583, 802, 804, 
840-41, 909. 

(76) Situ, loc. cit. 
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meaning fingers, and articuli=joints. The fact, however, is that 
in the extant works on finger reckoning the joints, or the bent 
fingers, do not symbolize tens and hundreds only, (77) and that 
the terms digiti, articuli do not appear in the places where finger 
symbolism is mentioned, but are commonly used by Abacists 
and Algorithmics alike. (78) 

The writer, therefore, thinks that the term articuli is to be 
rendered as knots, which indeed is the original meaning of articulus, 
a «knot that joins and binds » the parts of the finger. In a great 
part of all the languages the same expression is used for both 
the joints and knots. The Arabic ‘agd, Latin articulus, Greek 
gony, and our joint. In DANIEL (5, 6) «so that the joints of his 
loins were loosed » (7g) it is literally «the knots of his loins ». 
In later Hebrew the joints are called « the knots of the fingers », (80) 
the Latin translations of the above mentioned passages of ALKHO- 
WARIZMI use both terms, articuli and nodt (knots), for the Arabic 
‘aqd. (81) 

In further corroboration of this opinion we find that the Greek 
and Latin numerals express the tens by etxoow = viginti = 
20: tpidxovra = triginta = 30: 7errapdxovra = quadraginta = 
40 etc. There is no satisfactory etymology for the words « konta, 
ginta, kosi, ginti, indicating the tens.(82) The writer would 
suggest that the word konta, ginta comes from the Greek ydvv, 
yovara, gony, gonata, meaning « knee, joint, knot». Triakonta = 
triginta means three knots, tettarakonta = quadraginta means 
four knots etc. We find thus that all these terms for the tens 
‘ugqud, articuli, konta, ginta have the original meaning of knots 
and go back to the primitive stage of the knot-abacus. 

19. Knotted Cords as Registers and Accounts. — Very early, 


(77) Situ, Joc. cit., I, pp. 196 sqq. 

(78) Smirn, ib., p. 13; CANTOR, ib., p. go9. 

(79) Weqitré harséh. 

(80) Qishré ’esba‘ot; see the dictionaries to the Talmud under gesher. 

(81) The Lisri and BONCOMPAGNI texts have articuli; ROBERT OF CHESTER 
has nodi ; see KARPINSKI in Bibliotheca Mathematica, XI, (1910-11), p. 129; CANTOR, 
loc. cit., p. 802. ROsEN in his English translation gives « greater numbers » which 
is wrong altogether. Conf. still ENestrém in Bibliotheca Mathematica, XI (1910- 
11), p. 334 and Vol. VIII (1907-8), p. 151. 

(82) PreLtLwitz, Etvmologisches Wérterbuch der griechischen Sprache, pp. 128- 
129, thinks that it is derived from déka = decem; cixoot = two + (d) «nn; 
Tpidxovra = tri + (d) xn, etc. But it seems to be too far fetched. 
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however, the mathematical knots and the mnemonic, historical 
knots were combined to a highly elaborate system of records 
and accounts used in the administration of the taxes, tributes and 
other governmental affairs. This system of knot-accounts « has 
often caused wonder to the Spaniards, who saw that their own best 
accountants made mistakes in their arithmetic, while the Indians 
(the Incas) were so accurate in their calculations that the most 
difficult were easy tothem. They knew a great deal of arithmetic, 
and had an admirable method by knots made on strings of different 
colours, of keeping an account of all the tributes in the kingdom 
of the Yncas, both paid and still due. They added up, and multi- 
plied by these knots, and to know what portions referred to each 
village, they divided the strings by grains of maize or small stones, 
so that their calculation might be without confusion. As every 
subject, whether relating to peace or war, to vassals, tributes, 
flocks, laws, ceremonies, or any other department, had special 
accountants who studied their special branches of administration, 
the counting was performed with facility ».(83) The knot 
supplied an account of everything. The Indians made strings 
of various colours... They were strung on a thicker cord from 
which they hung in a manner of a fringe. The thing to which 
a string referred was understood by its color, for instance a yellow 
string referred to gold, a white to silver, and a red one to soldiers. 
Things which had no color were arranged according to their impor- 
tance... First would come wheat, next barley, next beans, next 
millet, etc. ». (83) 

By the same means, as we learn, (84) « the tax-gatherers in the 
Island of Hawaii kept accounts of all articles collected by them 
from the inhabitants. A rope four hundred fathoms long was 
used as a revenue book. It was divided into numerous portions 
corresponding to the various districts of the island; the portions 
were under the care of tax-gatherers, who with the aid of loops, 
knots, and tufts of different shapes, colours and sizes, were enabled 
to keep an accurate account of the hogs, pigs, and pieces of sandal- 
wood, etc., at which each person was taxed ». 

19a. Cord Registers and Note Books in the Bible. — The probabi- 
lity is that the average business man availed himself of the same 


(83) Report of GaARCILASSO DE LA VeGA quoted by Locke, ib., p. 39, 40. 
(84) Locke, ib., p. 63. 
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device for his practical purposes. Even as we today have with 
us a small note book, so might people at that time have carried 
some cord or line, more or less ornamental according to their 
means, in order to record various dates and numbers by different 
knots. This assumption might again help us to a better under- 
standing of some passages in the Bible. 

In the story of JupDAH and Tamar, Genesis 38, 16-18 and 25, 
we read that TAMAR asked from Jupan, as a pledge, his signet, 
his cord, and his staff. Later on, when she was going to be burnt 
for harlotry, she sent word to JuDAH : « By the man, whose these 
are, am I with child. Discern, I pray thee, whose are these, 
the signet, and the cords, and the staff». We see that JUDAH 
carried no money with himself. The things mentioned are the 
customary personal belongings that a gentleman at that time 
would have in his possession, the signet, the staff, and the cord. 
We understand very well the use of the signet and of the staff. 
The ancient Babylonians and Syrians used to make a formal 
contract for all business transactions and to have each party seal 
the contract with his signet. The signet ring and the staff, which 
was often carved and highly ornamental, would be the most per- 
sonal possessions of a Sheikh, and, as pledges, a most certain 
means of identification. (84a) But what was the use of the cord ? 

Now, the old Hebrew commentaries felt the difficulty, and, 
being unable to account fot the use of the cord, tried to explain 
the Hebrew word patil differently as garment, shawl, or girdle. (84b) 
However, the meaning of the word patil is cord. The modern 
commentaries and translations do render it as cord, but the ex- 
planation given is that it was the cord on which the signet hung.(84c) 
The cord, however, seems to be, like the staff, something different, 
that has nothing to do with the signet, and besides there were 
several cords, as it is evident from verse 25 using the plural. (84d) 

The writer, therefore, thinks it the most probaole thing to be 
that those cords were a kind of a quipu note book, or register. 


(84a) See BeNnzincer, Hebraeische Archaeologie, 1894, p. 258; the Cambridge 
Bible, GuNKEL, and Driver, Genesis, ad loc. 

(84b) Cf. Tarcum, RasH1, RAMBAN, the Mahberet of Parhon, the Beur etc. 

(84c) See the Cambridge Bible, Driver, DILLMANN etc. 

(84d) This was also recognized by GUNKEL, who says: « Doch scheint der 
patil (patelim 25) ein Gehaenge fuer sich gewesen zu sein. Eine Schnur mit 
Amuletten. » 
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Some of the cords were knotted and some not, thus representing 
both the written and blank pages of the note book. JuDAH 
went with his partner, the Adullamite Hrrau, to his sheep-shearers 
at Timnah to shear his sheep. It is only natural to assume that 
this was the best occasion to make the balance of the year, to 
take stock of the business, to check up the accounts and records 
of the shepherds, and to settle accounts with his partner. So 
he took along his books and records. 

In the same way we have to explain the vision of EzeKkIEL, 
40, 3 seqq. The prophet saw a man «with a line (84e) of flax 
in his hand, and a measuring reed », who took down the exact 
measures of the future temple as recorded in chaps. 40-43. Since 
the reed was the measuring instrument, whatfore did he hold 
the cord of flax in his hand? All the commentaries (84f) think 
that the line of flax was also used as a measuring instrument, 
especially for the larger measures. The fact, however, is that 
only the reed is mentioned, here and later, (84g) in connection 
with the measurements. It is also clear that every surveyor and 
architect must have a note book to record the various measures 
and numbers. This exactly, in the writer’s opinion, was the pur- 
pose of the line of flax. It was the blank note book, wherein the 
architect recorded all his data. (84h) 

20. The Publican’s Knot. — Somewhat similar revenue-books 
consisting of knotted cords were usual in Palestine under the 
Roman government at around 200 C. E. The Talmudic sour- 
ces, (85) wanting to demonstrate how little reliable the character 
of a woman is, and how all depends on what kind of a husband 
she marries, tell the following characteristic story : One woman 
married first a religious scholar and used to tie the phylacteries 
around his hand. Later on she married a publican (86) and used 


(84e) The Hebrew word is again patil, cord. 

(84f) See Rasu1, QimMH1I, SMEND, ORELLI, and DavipsoN in the Cambridge Bible. 

(84g) 42, 16-19. 

(84h) The same term patil is also used for the cord of blue in the law of fringes; 
see § 13 near note 46. 

(85) See Tosefta Dammai, II, 17, ed. ZUCKERMANDEL, p. 48; ed. A. SCHWARZ, 
Wilna 1890, p. 104; Babli Aboda Zara, 39a; Bekhorot 30b. 

(86) The publicans and tax-collectors were identified with sinners and most 
degraded persons in the literature of the Talmud and of the New Testament; 
see Jewish Encyclopaedia, X, p. 265 sq; ScuHORER, Geschichte des jiid. Volkes, I, 
Leipzig, 1901, pp. 477-79- 
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to tie the knotted strings of the publican around his hand. These 
latter ones are called «the publican’s knots », (87) and in con- 
tradistinction to the holy knots of the phylacteries were most 
odious and unpopular as a means of oppression and extortion 
and as the symbols of the hateful rule of the Romans. 

There must have been two sizes of the publican’s knots. A 
large rope, as described by Locke in the preceding paragraph, 
serving as a revenuebook and remaining in the hands of the 
tax-collector, and a great amount of very small knots, that were 
given out as receipts to the people who paid the duty. ‘To carry 
even such small sized receipts on a Sabbat day constituted a 
violation of the Sabbat law. (88) 


V. Knorr LETTERS oR KNot NUMERALS. 


21. Knot Receipts. — There were, however, two kinds of such 
publican’s knots of the smaller size. 1) Real knots, or knotted 
strings given by the tax-collector as receipts. The probability 
is that originally they used very small strings, knotted in a perticular 
way, not known to all the people, and serving as receipts. The 
wife of the publican used to prepare such knots for him. (89) 
2) Later on, they found it more practical to write receipts. The 
written receipts were also called « publican’s knots », because 
their signs, letters or numerals, imitated and substituted the 
former knots. So we read in the Mishna (go) that anybody, 
who, on the Sabbat day, carries paper of such a size that a publican’s 
knot can be written upon it, or if he carries a real (g1) publican’s 
knot, is guilty of violating the Sabbath. The Gemara then 
comments upon the Mishna that a publican’s knot consists of 
two letters and that there were two kinds of letters, the usual al- 
phabetic letters, being of a smaller size, and the knot letters, 


(87) Qishre Mokhes. 

(88) See Mishna Shabbat, VII1, 2; Gemara and Rashi, ib., 78 a and b; Tosefta, 
ib.. VIII, Il, ed. ZUCKERMANDEL, p. 120. 

(89) Cf. also Yer. Shegalim, V11 in the beginning, f. 50 yehkmiin gitrzhdn « let 
the wine sellers recognise their knots » that were made as seals on the skin vessels. 
See also above, note 51. 

(90) Shabbat, VIII, 2, 78 a/b. 

(91) That is the writer’s explanation of the Mishna. Tosafot, ib. 78b., v. 
whamosi’, do not make this distinction, and explain the text otherwise. 
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being of a larger size. According to Rabbi HANANEL of Qairuan 
(c. gg0-1050) (92) these knot letters were Greek letters that are 
larger than the Hebrew ones. From the words of Rabbi HANANEL 
it appears that he knew some different knot letters that were 
common at his time. More than a century later, MAIMONIDEs, 
in commenting upon this Mishna, informs us that in his time 
still the symbols and figures (numerals), that were employed 
for computations in the registers of the accountants, were called 
«the Roman Knots ». (93) 

22. The Ghobar Numerals, or Apices, are Called Roman Knots. — 
Mosks BEN MAIMON, the famous Jewish philosopher, lived 1135- 
1204 in the western part of the Arabian Empire. He was born 
at Cordova and lived in Spain till 1160, then he went to Fez 
where he stayed till 1165, and finally settled in Egypt. His 
commentary to the Mishna was composed in the years 1158-1168, 
mostly while living in Spain and Fez. There can be no doubt 
about it that in speaking of «the symbols and figures employed 
for computation in the registers», MAIMONIDES refers to the 
West-Arabian numerals, also called the Ghobar numerals. These 
numerals considerably differ from the Hindu-Arabic numerals, 
called the East-Arabian numerals, but are of a striking similarity 
to the apices, or abacus-numerals, that occur in the geometry 
of Boeruius (c. 510). It is true the authenticity of this passage 
in the BoETHIUS geometry is questioned by many scholars. At 
any rate these numerals are found in Spain as early as the roth 
century, and were possibly first introduced in Christian Europe 
by GERBERT (c. 980), who later became Pope SyLvesTEr II (999).(94) 
We also know that the word ghobar is the Arabic term for the abacus 
and that ghobar numerals are identical with abacus numerals. (95) 

The new and interesting fact that we now learn about them, 


(92) See his commentary ad locum, quoted also by Rabbi NATHAN B. JEHIEL 
of Rome (1035-1106) in his dictionary; cf. Aruch Completum, VIII, p. 183 : 

(93) Instead of ugar alriimi in the Hebrew translation read ugad alriimi. The 
original Arabic text, in the three manuscripts extant in the Library of the Jewish 
Theological Seminary of America, and in the edition of the Arabic text by Dr. 
M. Katz, Budapest 1903, was used by the writer. 

(94) Cf. Smiru, D. E., History of Mathematics, 11, pp. 72-76; CANTOR, Geschichte 
der Mathematik, I, 4th edition, pp. 584, 711 and the plate of the numerals at the 
end of the book; Sarton, Introduction to the History of Science, p. 670. 

(95) See the writer’s article « Did the Arabs know the abacus ?» in The American 


Mathematical Monthly, vol. 34 (1927), p. 315. 
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is that still in c. 1160 the common and popular name for these 
numerals among the West-Arabians was « Roman Knots». This 
fact is apt to throw a new light upon the whole subject. It shows 
first their Roman origin and « that they evidently came through 
a different channel, although from the same source ».(96) It 
further indicates the possible connection of these so called abacus 
numerals with the primitive knotted-cord-abacus and knot-numer- 
als still used by the Roman publicans and tax collectors at about 
200 C. E. 

23. Knot Letters in the Phylacteries. — Among the Peruvian 
quipus the knot resembling the figure eight (8) occurs most 
frequently. (g7) We have seen above (98) that the knots of the 
phylacteries had to imitate certain letters of the Hebrew Alphabet. 
Historically, however, the converse of it might be the truth, 
namely, that some letters of the alphabet and some of the numerals 
represent and imitate certain knot-forms. It is worthy of note 
that the letters are called in Hebrew oth « a sign, symbol » and that 
the same word is used of the knot symbols of the phylacteries : 
« And thou shalt bind them for a sign (oth) upon thine hand ». (gg) 
The letters were, in fact, only new, written symbols substituting 
the old knot symbols. 

24. Egyptian and Chinese Knot-Letters. — Similarly, we find 
pictorial representations of knots in the Egyptian hieroglyphs 
and in the Chinese script. « The (100) ancient Egyptians were, 
without doubt, familiar with similar methods of tying knots in 
cords for the purpose of calling to mind certain matter of infor- 
mation. This appears evident from the fact that one of the hiero- 
glyphic symbols consists of the representation of the knotted and 
looped cord itself.(101) The celebrated Chinese historical work, 


(96) Smitn, Joc. cit., I, p. 73. 

(97) Locke, loc. cit., p. 15. 

(98) See § 12, p. 197? 

(99) Deuter. 6, 7 and above, p. 198? 

(100) WaLTER JAMES HoFFMAN, The Beginnings of Writing. pp. 136-140, 
quoted by Locke, ib., pp. 60-61; cf. also Locke, p. 55. 

(101) In this connection we might well mention the Egyptian Harpedonaptae : 
cf. about them Cantor, /oc. cit., p. 104; SmiTu, loc. cit., I, p. 81; I] p. 288; Peer, 
Rhind Papyrus, p. 32; the writer’s paper « On Three Interesting Terms Relating 
to Area » in The American Mathematical Monthly, vol. 34, p. 82. These were not 
only the « rope stretchers », the geometers and surveyors, handling the measuring 
cord, who were able to stretch a cord so as to construct a right angle; they perhaps 
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entitled Yih-King, mentions that previous to the invention of 
writing there had existed in China a conventional mnemonic 
process of tying knots in cords. In the appendix to the work 
named, ConFucius says: « In great antiquity knotted cords 
served them for the administration of affairs. During the following 
generation, the saintly man Fou-n1 replaced these by writing ». 
« Legend... places the tying of knots in strings at about 2800 B. C. 
when Fo-HI invented eight symbols, and at the same time pictorial 
representations of these knotted strings were taken to represent 
the object thereby symbolized ». (102) 

25. From the Knot to the Alphabet. Conclusion. — Here is 
the beginning of the end. In the invention of writing mankind 
created a tool that was by far superior to the primitive, clumsy 
knot. The knot was now discarded and came into oblivion. 
It proved to be a failure, by which human progress was sidetracked. 
However, the institution of the knot deserves a place in the history 
of civilization. It demonstrates the zigzag way evolution took 
in the development of the alphabet, it shows the struggle of the 
human spirit towards light and perfection. 


Yeshiva College, New York City. SOLOMON GANDZ. 


were also the « rope knotters » (dwrw means « to tie, knot »), the Egyptian arithme- 
ticians and quipucamayu, who knew to record numbers, keep accounts and to 
calculate by the aid of knotted cords. More about that the writer hopes soon 
to publish in a special paper on « Harpedonaptae. » 

(102) Cf. also Cantor, loc. cit., p. 88; Smitn, loc. cit., I, p. 139; I, p. 195; 
and above, note 73c. 























Medallic Illustrations 
of the History of Science 


(First Series : XIXth and XXth centuries). 
Eighth Article. 


This collection of scientific medals began to appear in volume 8 of 
Isis. The seventh article appeared in volume XIII, p. 353-55, pl. 5-8, 
1930. The Editor will welcome photographs or suggestions for the fol- 
lowing parts of this series. It is intended to publish only medals having 
a sufficient scientific and artistic interest. Medals dedicated to scientists 
who are still living can not be published at once, but will be considered 
for ulterior publication. GEORGE SARTON. 


No. 41. CHARLES ADOLPHE Wurtz. French chemist. Born near 
Strasbourg, 1817; died Paris, 1884. Organic chemistry. 
Elaboration of the atomic theory. Cours de philosophie chimique 
(1864); Histoire des doctrines chimiques (1869); Dictionnaire 
de chimie (1869-78); La Théorie atomique (1878); Traité de 
chimie biologique (1880-85); etc. 

Artist : ALPHEE Dusots. French medallist (Paris, 1831; Clamart, 

Seine, 1905). (FORRER, 1, 631-33, 1904; 7, 236, 1923). 

Date: 1886. 

Size : 68 mm. 

Collection: LyMAN C. NEWELL, ‘Boston. 

Obv. : Portrait (fig. 58). CHARLES ADOLPHE WurTZ, 1817-1884. 

ALPHEE Dusots, 1886. 

Rev. : Dictionnaire de chimie pure et appliquée. Découverte 
des ammoniaques composées. Découverte des glycols. La théorie 
atomique. Traité de chimie biologique. (Fig. 59). ALPHEE DuBois. 


No. 42. JosepH Leipy. American zoologist. Born, Philadelphia, 
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1823; died, Philadelphia, 1891. Studies of parasitology, 
protozoology, palaeontology, human and comparative anatomy, 
etc. 
Artist : JOHN R. SINNOCK, engraver in the United States 
Mint, Philadelphia. 
Date : 1923. 
Size : 4 X 2.5 inches. 
Collection : JosepH LEIDy, jr. 
Obv. : Portrait (fig. 60). JosepH Leipy. J. R. S. MCMXXIII. 
Rev. : JosepH Leipy, 1823-1891. The Academy of Natural 
Sciences of Philadelphia... (Space for the name of the person 
to whom the medal is awarded). 


No. 43. AuGcuste Comte. French philosopher. Born, Mont- 
pellier, 1798; died, Paris, 1857. 

Artist : S. E. Vernier. French medallist. Born, Paris, 1852. 

Date : 1902. 

Size : 47 X 32 mm. 

Jollection : Cabinet des Médailles, Paris. (Coutesy of Mme. 
H. METZGER). 

Obv. : Portrait (fig. 62). AuGuste CoMTE. Fondateur du Positi- 
visme, 1798-1857. S. E. VERNIER, 1902. 

Rev. : Reproduction of statue (fig. 61). Ce monument élevé 
a AuGuUsTE CoMTE par souscription internationale, a été inauguré 
le 18 mai 1902 a Paris. INJALBERT, statuaire. 

Ordre et progrés. Vivre pour autrui. Famille, patrie, humanité. 


No. 44. JEAN Baptiste Lamarck. French biologist. Born at 
Bazentin, Picardie, 1744; died, Paris, 1829. Theory of evolu- 
tion in his Philosophie zoologique, 1809. Histoire des animaux 
sans vertébres, 1815-22. 

Artist : F. Sicarp. French medallist. 


Size : 47 mm. 

Collection : Cabinet des Médailles, Paris. (Coutesy of Mme. 
H. METZGER). 

Obv.: Portrait (fig. 63). LAMARCK, 1744-1829. F. SICARD. 

Rev. : Museum national d’histoire naturelle. (Open space to 
engrave name of person to whom the medal is awarded). 


























No 41. WurTz. 


(Figs. 58, 59.) 
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No 42. Leipy. 
(Fig. 60.) 


No 43. CoMTE. 
(Figs. 61-62.) 
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No 44. LAMARCK 


(Fig. 63.) 
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No 45. BIcHAT 
‘ (Fig. 64.) 
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No 46. PONCELET 
(Fig, 65.) 


No 47. ARAGO 
(Fig. 66.) 
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No. 45. Marie Francois XAVIER BicHaT. French anatomist. 
Born at Thoirette, Jura, 1771; died Paris, 1802. One of the 
founders of general (or descriptive) anatomy. Traité des 
membranes (1799-1800). Anatomie descriptive (5 vols., 1801- 
1803). 

Artist : L. Dusour. French medallist of the first half of the 
nineteenth century, who made but very few medals (ForRRER, 1, 
639, 1904). 

Date : 1920. 

Size : 42 mm. 

Collection : L. J. HENDERSON, Cambridge, Mass. 

Obv. : Portrait (fig. 64). M. F. X. Bicnat. L. Dupowr. 

Rev. : Oak and laurel branches. Congrés de Physiologie, Paris, 
1920. 


No. 46. JEAN Victor PoNnceELET. Born in Metz in 1788; died 
in Paris 1867. French mathematician and engineer. Traité 
des propriétés projectives des figures. Paris, 1822. Principle 
of geometrical continuity; method of reciprocal polars; 
principle of duality (implied). 

Artist : EuGzNE ANDRE OvupiINE. Born, Paris, 1810; died, 

Paris, 1889. French sculptor and mediallist. 

Date : 1869. 

Size : 50 mm. 

Collection : G. S. 

Publisher : Monnaie, Paris. 

Obv. : JEAN Victor PoncELET. Membre de |’Institut. (Portrait, 

fig. 65). 

Rev. : Né a Metz, 1788. Lieutenant du génie, 1812. Professeur 

4 l’école de Metz, 1824. Membre de |’Académie des Sciences, 

1834. Professeur 4 la Faculté des sciences de Paris, 1837. Re- 

présentant du peuple, 1848. Général de brigade, 1848. Com- 

mandant de l’Ecole polytechnique, 1848-50. Gd. Or. de la Légion 

d’honneur, 1853. Mort le 23 décembre 1867. 


No. 47. (DoMINIQUE, JEAN) Francois AraGo. Born in Estagel, 
Roussillon, 1786; died in Paris, 1853. French physicist. 
Study of optical polarization and other optical phenomena, 
etc. Popularization of science. 
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Artist : ALPHEE Dusois (1831-1905). French medallist and 
sculptor. Born at Paris in 1831; died at Clamart, Seine, 1905. 
(Forrer’s Dictionary, vol. 1, 631-33, 1904; vol. 7, 236, 1923). 

Size : 67 mm. 

Collection : D. E. Smit. 

Obv. : Francois ArAGO, 1786-1853 (fig. 66). ALPHEE DuBois, 


d’aprés DAvID D’ANGERS. 
Rev. : Institut de France. Académie des Sciences. Médaille 


Arago. Laudes damus posteri gloriam. (laurel branch). 
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Notes and Correspondence 


International Committee of the History of Science. Address : 


. The History of Science. 


Hotel de Nevers, 12 rue Colbert, Paris. 


When the organization is completed, it will include two kinds of mem- 
bers, thirty full members (membres effectifs) and fifty corresponding 
members. Thus far (end 1929) 23 full members and 37 corresponding 
members have been elected. For more information see Archeion, the 
archives for the history of science published by ALDo Mreti (address, 


same as above). 


A list of members follows : 


F. Cajyori 

F. M. FeLpHAus 
C. H. HaskINs 
Sir T. L. Heatu 
L. KARPINSKI 
E. O. v. LipPMANN 
G. Loria 

H. METZGER 

A. MIELI 

M. NEUBURGER 
E. RApL 


R. ALMAGIA 

R. C. ARCHIBALD 
M. Astn y PALActos 
L. A. BIRKENMAJER 
L. BRUNSCHVICG 
CarRA DE VAUX 


Full members 


A. Rey 

RIBERA Y TARRAGO 
RUSKA 

. SARTON 

. E. SIGERIST 
SINGER 

. W. SINGER 
E. SMITH 

. STEELE 

. SUDHOFF 

. THORNDIKE 
WIELEITNER 


meArPoDNmatS 


Corresponding members. 
M. CAULLERY 
E. DARMSTAEDTER 
P. DELAUNAY 
P. DIEPGEN 
H. DINGLER 
H. Driescu 
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H. E. STAPLETON 


R. T. GUNTHER F. STRuNz 

T. pE Gydry D’A. W. THOMPSON 
A. Haas J. TROPFKE 

Ing. HAMMER- JENSEN, A. TSCHIRCH 

J. E. Hotmyarp A. V. VASSILIEFF 
M. MEYERHOF Q. VETTER 

Y. Mikami W. H. WeELcH 

G. A. NALLINO M. WELLMANN 

E. NORDENSKJOLD E. WICKERSHEIMER 
T. E. Peer J. K. Wricut 

A. REYMOND E. ZINNER. 


J. ScHusTER 


Officers of the Committee 
until the London meeting of July 1931. 


President : SINGER. 

Vice-presidents : Cajori, Rey, SuDHOFF. 
Permanent secretary: MIUELI. 
Treasurer: SIGERIST. 


Section L of the American Association for the Advancement 
of Science. Sub-section on Historical Sciences. — Program of Section 
L. — At the Des Moines Meeting (Dec. 28-30, 1929), Section L has been 
sub-divided into two groups, one on Historical Sciences and the other 
on Linguistic Sciences. The meetings of those two groups will be 
held separately. 

The sub-section on Historical Sciences is usually represented at the 
meeting of the A. A. A. S. by the History of Science Society, but this 
is meeting elsewhere this year so that the program has been prepared 
as an integral part of the A. A. A.S. Two Sessions have been provided 
for on Saturday December 28th at the Hotel Fort Des Moines, Club 
Rooms One and Two, one on the History of Agriculture and the other 
on Historical Sciences. A trip has also been arranged through the 
Archives of the State of Iowa of which Dr. E. H. HARLAN is superinten- 
dent. Arrangements will be made to take a group of from 25-to 50 mem- 
bers on a tour of inspection of the archives at a time most suitable to the 
group, probably on Saturday afternoon, December 28th, following the 
afternoon session of the Sub-section. The program is as follows : 

I Morning session on History of Agriculture, Saturday, December 28th, 
Fort Des Moines Hotel, Club Rooms One and Two, 10 a.m. 
Prof. Cuas. E. Payne, of Grinnell College, Presiding. 
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1. Introductory remarks by Prof. Cuas E. Payne of Grinnell College. 
2. The Agricultural Revolution in the United States 1860-1930, by Prof. 
L. B. Scumipt, Iowa State College (Thirty to forty minutes). 

3. Some Pre-Revolutionary Correspondence on Agriculture, by Prof. Rop- 

nEY H. True, University of Pennsylvania (Twenty to thirty minutes). 
4. Adobe Brick as a Source of Agricultural History, by Prof. GEorGcE 
W. Henpry, University of California (Twenty minutes). 
5. Discussion to be led by Prof. Eart D. Ross, Iowa State College. 


II Afternoon session on Historical Sciences, Saturday, December 28th, 
Fort. Des Moines Hotel Club Rooms One and Two, 2 p. m. 
Prof. W. T. Root, University of Iowa, Presiding. 
1. Science and the New History, by Professor Invinc B. RICHMAN, Musca- 
tine, Iowa. 
2. Some Means of Collecting Indian Lore, by Mr. Epcar H. Haran, 
Historical Building, Des Moines, Iowa. 


3. Discussion led by..... 
4. Also a tour of the Archives of the Historical Memorial and Art Depart- 


ment of the State of Iowa, and the personal Archives of Mrs. E. D. 
SPAULDING, to be arranged by Mr. E. H. Haran, Curator, and Mr. 
Cassius C. St1Les for between 25 and 50 visitors, Saturday afternoon 
December 28th following the afternoon session. 


III Attention is called to the address of Prof. R. C. ARCHIBALD of Brown 
University entitled « Mathematics before the Greeks» which will be 
presented on Monday afternoon December 30, at a joint session of Section 
A and the American Mathematical Society. 


2. Queries and Answers. 


Answer 3. 2. — GIOVANNI DE’ FONTANA. 

In addition to my previous reply (Isis, 13, 103, 1929) to Dr. SARTON’s 
Query (Isis, 7, 105, 1925) I have now to call attention to another manuscript 
of another work by this author. It is a long work on the measurement 
of altitudes, latitudes, and the like, and the instruments to be employed 
therein, and is entitled De trigono balistario. The author, [OHANNES 
FoNTANA, is described as a Venetian and physicus, medicus, and as such 
he drew a salary at Udine. In other words he was employed as the 
municipal physician of that town. The work in question was finished 
there in 1440 on the last day of February, and our manuscript is presum- 
ably the autograph. « Editus et expletus est tractatus iste de trigono 
balistario anno gratie M®° CCCC® xl° in Utino die ultimo Februarii 
per IOHANNEM FONTANUM Venetum physicum medicum eodem in loco 
salariatum ad laudem omnipotenti dei...» The preface, addressed to 
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a Venetian named DoMINIc BRAGADINO, opens, « Postquam domino 
deo nostro vero sublimi glorioso et eterno...» The text begins, « Inveni 
superfitiem planam latam atque rectissimam solidam et permanentem 
parietis...»; and closes, «... iterum vale et utinam numerus annorum 
Methusalem et sapientiam Salomonis bene transcendere possis.» The 
manuscript, Codex Canonicus Miscellaneus 47. chart. quarto maiori, 
fols. 223, is now in the Bodleian Library, Oxford, and is one of those 
purchased in 1817 by that library from the library of the abbot, M. L. 
Canonicus, of Venice. It is described in Henry O. Coxe catalogue 
of the Canonicus collection, printed at Oxford in 1854, col. 465. I had 
time only to glance over the codex briefly on September 4, 1929, since 
I was leaving Oxford the next day, and other manuscripts claimed my 
attention at the same time. The work is divided into chapters, of which 
the first thirty are numbered and given titles, while blank spaces have 
been left for these at the beginning of the subsequent chapters. My 
recollection is that the text was liberally illustrated with geometric 
figures. The title, De trigono balistario, did not seem wholly justified. 
The triangle did indeed seem to play a basic part in JOHN’s instruments 
for measuring, but the treatise did not appear to deal primarily with the 
theme of ballistics. To characterize it adequately, however, further 
examination and study of the manuscript would be needed. 
Columbia University, New York. LYNN THORNDIKE. 


Question no. 13. — Falconry in ancient Egypt. Was falconry prac- 
tised by the ancient Egyptians? (This question was addressed privately 
to M. Jean Capart in Brussels, but his answer was so instructive, that 
I obtained his permission to publish it in Jsts). G.S. 

Answer no. 13. — « Je ne crois pas qu'il existe une étude quelconque 
sur la fauconnerie dans l’ancienne Egypte. Pour moi, il n’y a pas de 
doute qu’elle ait existé. Comment comprendre sans cela des images 
comme celle de MAspero, Histoire ancienne des Peuples de |’Orient 
classique (t. I, p. 101). On y voit Horus vainqueur de la gazelle. Vous 
trouverez d’autres exemples dans le grand catalogue du musée du Caire, 
Daressy : Textes et dessins magiques (pl. 3, 4 et 10). Les Egyptiens 
employaient, 4 la chasse, des oiseaux de proie dressés, comme on le voit 
entre autres par la belle peinture du British Museum (Art égyptien, 
pl. 75 ou Bunce, A guide to the third and fourth Egyptian rooms, 


1904, pl. 2).» 
Bruxelles, 15 octobre 1929. Jean CAPART. 


3. Miscellanea. 


Science and international coéperation. — Wheelbirks, Stocksfield, 
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Northumberland, October 6, 1929. Sir, A specimen copy (June 1928) 
of «Isis » kindly sent to me from Belgium lies beside me, for which 
many thanks. There has been some recent inquiry from Armstrong 
College, Newcastle for data on the history of Science. 

I have been reading the magazine received in order to find out what 
periods in the history of Science are chiefly interesting you. 

There is one period which is not represented in your No. 34 Vol. X (2), 
that is the XXth. Century the years 1901-29. 

It is of course just in the immediate past that it is most difficult to 
know which events will still seem significant when judged by the standards 
of the day after tomorrow, but also it is the history of the immediate 
past which is of greatest value for guidance in the immediate future, 
and moreover it is just these years which still have their records in living 
memory which if they are to be preserved at all should be saved before 
these memories become extinct. 

One large movement of the quarter century has been the development 
of the international scientific societies. It has 1 think not yet found any 
competent historian. It has had small beginnings in individual enter- 
prise and voluntary cooperation. In its embryonic stages it has not been 
a state-official movement or even a state-aided movement. Hence the 
need for historical record of small beginnings. The first intervention 
of the states seems to have been in the wrecking of the pre-war interna- 
tional scientific societies and the subsequent attempt to impose an allied 
international research council and affiliated unions with a limited concep- 
tion of internationality. 

On some of these events we may have different a priori opinions; 
but that is exactly the case for a record of verified facts to enable us 
to judge these movements by their consequences. 

Subsequent developments include the formation of the League of 
Nations Committee on Intellectual Cooperation and the foundation of 
the International Institute of International Cooperation in Paris. It 
is not yet clear what these organisations will find themselves able to 
accomplish. Indeed on their present records one might even doubt 
whether any political or state organisation such as the Société des Nations 
is competent to lead and inspire scientific research. The best evidence 
to the contrary comes from the medical side from the Health Section 
of the S. d. N. 

What has been done by the S. d. N. through its Section of International 
Bureaux is of real importance, although it hardly amounts to more than 
watching, recording and publishing what other people are doing. The 
reports in the « Handbook of International Organisations » show that 
the Geneva Secretariat is gradually making contacts with the various 
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voluntary international societies, for instance by sending representatives 
to their meetings. Another feature that emerges is that various societies 
which occupy adjacent fields of interest are tending to federate among them- 
selves. The International Agricultural Coordination Commission is a 
case in point. 

The general public are probably almost wholly ignorant of these 
developments. The sources to which they look for information, the 
politicians and the newspapers are silent and if not equally ignorant 
tend to treat international science as of nearly negligible importance. 

What is much more serious is that the scientific and academic world, 
largely and rightly engrossed in specialist research, does not see or seeing 
does not realize the whole. In 1914 one or two sporadic attempts were 
made — by the botanists, by the international survey of the heavens 
— to continue their joint work. A very few scientific men refused 
under any conditions to prostitute themselves even in the service of their 
own belligerent governments. There was no widespread general con- 
sciousness that the world was already united for the essential purposes of 
science and civilization — No one who had the ear of the public suggested 
that a simple way of stopping wars would be for doctors, chemists, me- 
teorologists and all other experts to withdraw their services from all 
belligerent governments without exception. 

It is of course more difficult to do this when so many workers are 
already directly or indirectly paid by the state. Fifty years ago the cla- 
mour was to get the state to pay any attention at all to scientific advice. 
Twenty five years ago the policy of state grants to universities and scientific 
institutions was developing. Within a life time scientific research work 
has changed from being chiefly in amateur until now it is chiefly in pro- 
fessional hands. This is another large and hardly recorded change. 
It has a possible parallel in the way in which the Christian church came 
under the patronage of the Roman Empire, and although much is said 
about the disestablishment of the church we have not yet reached an 
era which demands the freedom and independence of scientific thought 
apart from its paymaster the state. 

These lines are not written with the expectation of their publication in 
Isis, but rather in the hope of calling the attention of some or all of the 
associated editors to the desirability of chronicling existing movements 
whilst they still move. 

Minimum steps might be to indicate where some of the relevant 
information is probably stored, e.g. in Brussels with Prof. P. Oret, 
in Paris at the Institut International de Coopération Intellectuelle, in 
Oxford at the Ashmolean Museum, in London with the Foreign Secretary 
of the Royal Society. 
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A general bibliography would be very brief, but would include : 

Merz, J. I.: «A History of European Thought in the Nineteenth 
Century », 4 vols, BLACKwoop. 

Friep, A. H., La Fontaine, H., Orvet, P., Editors: « Annuaire 
de la Vie Internationale », 1908-1909 and 1910-1911, Brussels. 

Friep, A. H.: « Das Internationale Leben der Gegenwart», 1908. 
Teusner, Leipzig being no. 226 of the series « Aus Natur und Geistes- 


welt » — out of print. 

Royal Society of London: « Memorandum of Committee on Inter- 
national Scientific Organisations. May, 1918. 

Société des Nations: « Bulletin Trimestriel de Renseignements sur 
l’ceuvre des organisations internationales », 1922 onwards. Geneva. 

League of Nations: « Handbook of International Organisations », 
Geneva. 

Woo.r L. S.: «International Government. Fabian Bookshop, Lon- 
don, 1916. 


Merz takes the story of the general interactions of French, English 
and German thought up to the end of the XIX Century, but he hardly 
touches the era of international organisation. WOOLF writing in the 
turmoil of the war is completely conscious of the real movement of evo- 
lution, see pp. 196-205. ‘The work done by Dr. A. H. Friep and almost 
anonymously by Dr. NitoBe at Geneva will serve as an index to the 
movements as a whole, every separate society having its own publications. 
The future historian will be able to check many details by reference 
to the Indices of back volumes of « Nature » and to the addresses of the 
presidents and sectional presidents of the British Association for the 
Advancement of Science. 

Yours truly. HuGH RICHARDSON. 


It is not correct to say that the twentieth century is neglected in Isis, 
but the space devoted to it is relatively small. It is true it was not re- 
presented in no. 34, but every period cannot be represented in every 
number. However we feel that it is as yet impossible to write the history 
of science in our century, because we are too near to the events to see 
them in their true perspective, and even more so because a scientific 
theory can only be judged by its fruits. Of course contemporary events 
can be and should be chronicled but this is done best by journals especially 
devoted to it, such as Nature, Science, the Revue générale des sciences, 
Die Naturwissenschaften, Scientia, etc. 

When Isis was founded it was hoped to devote considerable space 
to the organization of science (see original program in the first number, 
1913; also vol. 1, 193-96 and passim), but that hope proved to be far 
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too ambitious, and we were gradually obliged, not without regret, to 
leave to others the accomplishment of that great task, and to apply most 
of our energy to the study of the past. One must not attempt to do 
too much at a time, and our program is already sufficiently vast as it is. 
We fully appreciated from the beginning the crucial importance of 
international collaboration, witness the paper « L’histoire de la science 
et l’organisation internationale » (Vie internationale, vol. 4, 27-40, 1913), 
and our repeated explanations of the unity of knowledge and the unity 
of mankind, as two aspects of a single truth. Indeed this may be said 
to be a sort of Leit-motiv in every number of Jsis. 
October 23, 1929. EpITor. 


Imhotep. Two statuettes in the Boston Museum. — JAMIESON B. 
Hurry’s excellent book on ImHoTepP (2nd revised edition, Oxford, 1928 : 
Isis, 13, 373-75) gave me the idea of finding out whether the Boston 
Museum had any representation of him. As stated by Hurry there 
are a few in the Metropolitan Museum, and numbers of them must be 
scattered in the museums of the world. However my contribution to 
the IMHOTEP iconography must be limited to the museum nearest to 
me, the Boston Museum, which can boast an Egyptian collection of 
great importance. 

There are two bronze statuettes of IMHOTEP in Boston, which are 
catalogued as follows : 

Inventory number 03.1663: Bronze statuette of IMHoTeP dating 
from the twenty-sixth to thirtieth Dynasties. Seated figure holding 
partially unrolled scroll on his lap. He wears a short skirt, broad necklace, 
and has bare feet. Height 95 mm. 

Inventory number 27.984: Bronze statuette of ImHorTeP of the late 
Egyptian Period. Seated figure wearing collar and short skirt and 
holding on his lap a scroll with incised inscription. Height 117 mm. 
From Giza: G 7632 ChamberI. Harvard-M. F. A. Expedition, 1925. 

The first is at present on exhibition in gallery VII. case 3; the second 
is now in storage but will be exhibited shortly. Having examined both 
carefully, I considered the second more interesting, and asked Dr. ReEls- 
NER’s leave to publish it in Jsis. This was kindly granted by him. I am 
thus able to offer our readers two views, three quarter and profile, of that 
charming statuette. Dr. REISNER’s reading of the inscription on the 
scroll is : 

«Imhotep, great one, son of Ptah, born of Khereduw-ankh (the 
princess, his mother). 

The courtesy of Dr. REISNER and of his assistant, Miss Grace W. 
NELSON, is deeply appreciated. GEORGE SARTON. 
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La Correspondance de N. Bowditch — Opinions de Le Gendre. 
— On conserve a la Boston Public Library (Boston, Massachusetts), 
trois volumes de correspondance relatifs 4 NATHANIEL BOWDITCH (1773- 
1838). (*) Quelques documents sont de la main du savant américain 
lui-méme. Mais la plus grande partie des lettres recueillies ont été adressées 
a Bowpitcu 4 Il’occasion de la publication (1829-1839) de son cuvre 
principale, la traduction en langue anglaise de la Mécanique Ceéleste 
de Lapxace. Bien qu’il y ait 1a des signatures illustres, celles de BERZzELIUs, 
DE LALANDE, ENCKE, JOHN HERSCHEL, LE GENDRE, QUETELET, etc. par 
exemple, |’historien des sciences chercherait en vain dans ces papiers 
des matériaux nouveaux ou des renseignements inédits. Les seules 
lettres offrant quelque intérét me semblent étre celles de Lz GeENpre, 
soit pour les informations qu’il donne sur sa propre activité, soit 4 cause 
de son jugement sur LAPLACE, qui ne manque pas de piquant. Je transcris 
ici les passages les plus caractéristiques : 

« Vous me demandez, Monsieur, si j’ai ajouté quelque chose aux 
trois volumes que vous connaissez de mes Exercices de Calcul Intégral. 
J’avais le projet il y a quelques années, d’en donner une seconde édition, 
mais j’ai préféré d’en extraire la partie principale et de la publier, avec 
beaucoup d’augmentations, sous le titre de Traité des fonctions elliptiques, 
en deux volumes in 4° avec un 3®™¢ de suppléments dont il n’y a encore 
que deux d’imprimés. Ces suppléments sont relatifs & des découvertes 
trés remarquables faites dans la méme théorie par deux jeunes géométres 
d’un talent extraordinaire, M. ABEL de Christiania qui vient de nous étre 
enlevé par une mort prématurée et M. Jacosi de Koenigsberg qui promet 
de parcourir une longue et brillante carriére scientifique. » (4 février 1830). 

« J’ai l’honneur de vous envoyer le troisieme supplément qui compléte 
et termine le troisitme tome de mon traité des fonctions elliptiques. 
J’avais formé le projet de donner plus d’étendue a ce troisiéme tome, 
mais prét 4 entrer dans ma 81®™€ année, j’ai pensé qu’il était tems de 
m’appliquer la maxime solve senescentem; D’ailleurs en allant plus loin je 
n’aurais pas la chance de terminer mon ouvrage aussi bien qu’il l’est 
par le 3°™° supplément o¥ vous verrez, monsieur, que j’ai réussi a tirer 
d’un beau théoréme de M. ABEL, une nouvelle branche d’Analyse, restée 
jusqu’ici inconnue aux géométres, et a laquelle j’ai donné le nom de 
Théorie des fonctions ultra-elliptiques. (2 juillet 1832). 

. «Votre ouvrage n’est pas simplement une traduction avec com- 
mentaire, je le regarde comme une nouvelle édition augmentée et per- 
fectionnée, telle qu’elle aurait pu sortir des mains de son auteur, s’il avait 


(*) Sur Bowpircn, voir la notice de R. C. ARCHIBALD dans le Dictionary of 
American Biography (SCRIBNER’s), vol. 2 (1929), pp. 496-8. 
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connu ses véritables intérets, c’est-a-dire s’il avait cherché a étre clair 
et s’il avait voulu étre juste envers les autres auteurs qui l’avaient précédé 
ou qui étaient ses contemporains. Car son grand défaut était de ne pas 
citer et de vouloir s’attribuer exclusivement des découvertes qu’il n’avait 
pas faites.» (2 juillet 1832). J. PELSENEER. 


Account of Isis from the year 1929. N.B. This account does 
not refer to the numbers distributed to our members in 1929 (37 to 
40) but to those paid for in 1929 (36 to 40), a total of 1160 p., 22 pl., 
31 fig. The year 1929 ended on February 10, 1930. For the sake of 
simplification, I have counted Belgian francs on the basis of 36 to the 
dollar (the real value fluctuated around 35.80). 


Expenditures Receipts 

Printing and mailing $ 2393.74 H.SS. $ 1908.00 
Brussels office 245-79 Back vols. (1) 578.81 
Cambridge office 281.47 Belgian subscr. 296.93 
Royalties 47-62 Gift from L.T. 100.00 
Advertising 137.82 Interest 1.10 
Total 3106.44 Total 2884.84 
2884.84 (1) Including those sold through 

+ H.S.S., 100. 

Net Loss 221.60 

Cost of printing and mailing per page (incl. plates) $ 2.06 
Total publishing cost per page (incl. plates) 2.68 


Of this total 1.64 was paid by the H.S.S.; 1.04 by the Editor. 
Or, in other words, the H.S.S. paid for 673 p., 13 pl., and the Editor 
paid for 487 p., 9 pl. 
The year 1929 was the most prosperous year in the whole history 
of Isis. For the previous account, see Jsis, vol. 12, 176-77, 1929. 
Cambridge, Massachusetts GEORGE SARTON. 
February 12, 1930. 


Archeion, Archivio di storia della scienza. — A la suite du premier 
Congrés international d’histoire de la science (Paris, 20-24 mai 1929), 
et pour établir une liaison entre The History of Science Society et le 
Comité International d’Histoire des Sciences, ALDO MIELI offre |’abonne- 
ment a prix réduit 4 Archeion aux membres de The History of Science 
Society, qui pourront recevoir Archeton aux prix de go fr. frangais s’ils 
habitent la France ou la Belgique, ou de too fr. frangais pour tous autres 
pays. Ils devront a cet effet s’adresser et envoyer leur contribution per- 
sonnellement 4 Leon GuINET, 30 Av. de Brouckére, Auderghem, Belgique. 














Reviews 


Maqbal Ahmad. — A Persian translation of the eleventh century Arabic 
alchemical treatise ‘Ain as-san‘ah wa ‘aun as-sana‘ah. To which 
is annexed a note on the chemistry of the processes given in the 
treatise, by B. B. Datta. (Memoirs of the Asiatic Society, 8, 419-60). 
Calcutta, 1929 (Rs. 1.11.0). 

Some parts of the history of science have been so well investigated 
that our knowledge of them is fixed for some time at least — I almost 
wrote: that our knowledge of them is dead, for however much a scholar 
may love knowledge, he loves even more the continuous effort to obtain 
it. It is the changing and living knowledge that matters. (There is 
a famous saying of LessING on the subject, which I shall not quote how- 
ever, not to spoil the reader’s pleasure in remembering it himself). From 
that point of view, one of the most interesting chapters in the whole 
history of science, to-day, is that dealing with mediaeval chemistry, 
for it is one where our knowledge is rapidly developing. These studies 
on mediaeval chemistry imply the reading of a number of Arabic and 
Persian Mss., and this is being done in various countries, but nowhere 
better than in Calcutta. 

The guiding spirit of what may be conveniently called, the school 
of Calcutta, is Mr. Henry Ernest STAPLETON, Principal of Presidency 
College. Four important papers of his on Muslim chemistry have 
already appeared in the Memoirs of the Asiatic Society of Bengal: 1. Sal- 
ammoniac (vol. 1, 25-42, 1905); 2. Alchemical equipment in the eleventh 
century, with R. F. Azo (vol. 1, 47-70, 1905); 3. An alchemical compilation 
of the thirteenth century, with the same (vol. 3, 57-94, 1910); 4. Chemistry 
in ‘Iraq and Persia in the tenth century, with the same and M. HipAyat 
Husain (vol. 8, 317-418, 1927). This last paper was reviewed by me 
in Isis, vol. 11, 129-34. 

In the second paper (1905), the authors described a previously unknown 
Arabic treatise, ‘Ain as-san‘ah wa‘aun as-sana‘ah (Essence of the art 
and aid to the artisans), purporting to have been written at Baghdad 
in 1034-35 (1) by AsO-L-Hakim MuHAMMaD IBN ‘ABD AL-MALIK AL- 


(1) According to the Persian text the date was 1030. The Arabic date must 
be preferred, but the difference is immaterial. 
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SAuini aL-KuwArizmi aL-KAtui (See my Introduction, vol. 1, 723). 
Unfortunately they had only an incomplete Ms. of it, but in 1925 Mr. 
STAPLETON found in the library of the Nizam of Hyderabad, a Persian Ms. 
entitled Tarjumah ‘ain as-san‘ah, which proved to be an abbreviated 
summary of the whole Arabic treatise. Its study was intrusted to Mr. 
Magso. Axmap, lecturer in Islamia College, Calcutta, and the present 
publication is the fruit of Mr. Mags0v’s efforts. 

For a summary of the Persian treatise, I cannot do better than reproduce 
the editor’s own words (p. 420). After some introductory matter, the 
Persian translator « goes on to give a similar list of chapters to that which 
precedes the list of names of the sages in the original. The first chapter 
deals with the names of substances and their division into ‘ spirits’ 
and ‘ bodies’. The second treats of the description of the characteristic 
properties of these substances. The third deals with manipulation 
(tadbir) and experiment (tajribah), and the extent of their use. The 
fourth is the same in both Mss., i.e., what are the substances required 
for making silver (qamar) and gold (shams). The descriptions of the 
fifth and sixth chapters are also the same in both versions, viz. : — the 
fifth deals with the instruments for the substances (reading adwiyat for 
adwat — ‘ utensils ’ of the Arabic text): and the sixth with the substi- 
tution of one substance for another. The seventh chapter is here said 
to give the proportions of the substances to be used, and the method 
by which the work is most easily carried out with small quantities; but 
from the actual translation found later, it will be seen that the translator 
describes 4, instead of the 2, ‘ pillars’, or major operations, which are 
referred to in the catalogue at the beginning of the Arabic Ms. The 
translator also gives what may turn out to be the ‘ easy processes in 
every useful branch of the art’ that are mentioned in the Arabic text; 
and this forms by far the most interesting portion of the Persian text. 
These processes, however, are given under the separate heading of 
* Chapter on experiment by testing and the use of proper quantities ‘ : 
and it is quite possible that this portion of the Persian text may be an 
altogether separate treatise. Reference is also made in it to ‘ four pillars ’ 
but the processes given are quite different to those previously given in 
the rendering of the actual text of the ‘Ain ag-san‘ah. » 

A longer analysis follows (p. 423-37), including abundant notes. In 
one of these notes (p. 428) an extract from a previously unpublished 
portion of the Arabic text is Englished by Mr. M. HipAyat Husain, 
and that Arabic text itself is published in appendix (p. 459-60). This 
enables one to compare the Persian and Arabic texts. 

The treatise is discussed from the chemical point of view by Prof. 
B. B. Datta, of Presidency College. For the technical details I must 
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refer to the memoir itself, but I may quote some of Datra’s conclusions 
(p. 438-40). 

« The ‘Ain ag-gan‘ah, as its name implies, contains the essentials of 
the chemical knowledge of the 11th century, with some practical hints 
for aiding the workers. The seventh chapter of the book in particular 
contains easy processes in every useful branch of the art as it prevailed 
at that time. The scope of chemical science in the Middle East was 
then almost entirely confined to a study of the common metals and 
their compounds. Experimental operations were guided mainly by the 
possibility of effecting the transmutation of baser metals into gold and 
silver — the avowed object of the alchemical art. It is therefore not 
at all surprising that the methods described in the chapter under con- 
sideration are apparently concerned with producing passable imitations 
of silver from cheaper materials, especially copper, or with bringing 
about external and superficial changes in colour in the cheaper and 
baser metal. The contents of the treatise remind one of those of the 
Egyptian papyrus manuscripts on the same subject described by BERTHE- 
LoT in his Archéologie et Histoire des Sciences (pp. 266-307) with this 
difference that, whereas the latter were intended for the guidance of 
artisans, the Arabic works are essentially practical treatises on natural 
philosophy, written in the cause of the advancement of science, and 
not therefore primarily for the purpose of amassing wealth by faudulent 
means. From the elaborate details given in the ‘Ain ag-gan‘ah it seems 
fairly obvious that the author had actually personally tested the various 
processes he describes... » 

« According to modern ideas of chemistry, the methods described 
above will appear to be full of superfluous and unnecessary steps. But 
it must be remembered that it was Boye in the 17th century who first 
developed the theories of elements and compounds, as well as of analysis 
and synthesis, and thus laid the correct foundation of our modern science 
of chemistry. Before these principles were laid down, even great minds 
would necessarily waste their energies on superfluous detail, as they 
were not governed by correct theories, and hence their efforts were bound 
to be somewhat ineffective. The anthropomorphic view of matter 
based on Sufism, which, in turn, may very possibly have been based 
on Vedantism (the identity of organic and inorganic substance — both 
being in turn a manifestation of God) seems to have been responsible 
for these and similar errors. Material substances were assumed to be 
composed of ‘ body’ and ‘ spirit’ and just as ‘ spirit’ migrates from 
one human body to another in its different rebirths and thus attains 
final perfection, so, for the synthesis of the noble metals, it was thought 
necessary to go through successive stages and use substances containing 
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‘ spirits ’ and ‘ souls ’ of different degrees of perfection such as mercury, 
sal-ammoniac, arsenic sulphide, and sulphur. It may be recalled in 
this connection that as late as the third quarter of the 17th century JoHN 
Mayow still used the word ‘ spirit ’ in referring to the substance common 
to both air and nitre, which brought about combustion... » 

« The appendix that follows the seventh chapter is entitled ‘ Experiment 
by testing and the use of proper quantities ’ (or ‘ skilful manipulation ’). 
The methods given in the ‘Ain ag-gan‘ah produce a homogenous sub- 
stance of silvery appearance, whereas in the appendix the production 
of a white or yellow deposit on a metallic surface by an externally applied 
substance is described. » 

A few illustrations representing chemical apparatus (aludel, oven, 
apparatus for carrying out the process of solution under dung, descensory, 
alembic, bain-marie) are reproduced from the Ms. 

The Persian text covers 14 large pages, and is followed by the Arabic 
extract above-mentioned. ‘The absence of a technical glossary is our 
only cause of complaint. It would have taken so little time to compile 
it, and so little space to publish it, and the usefulness of this edition for 
other students of mediaeval chemistry would have been materially in- 
creased. GEORGE SARTON. 


Benevenutus Grassus of Jerusalem. — De oculis eorumque egritudinibus 
et curis. Translated with notes and illustrations from the first 
printed edition, Ferrara, 1474 A.D. by Casey A. Woop. xi + 
101 p., § plates. Stanford University Press, 1929 ($ 5). 

This is a very elegant publication which will probably reveal the 
existence of BENEvVENUTUS and of his treatise not only to the «gens du 
monde » but to many physicians as well. It contains the first English 
translation of the text of the princeps (Ferrara, 1474), an introduction 
of 22 p., a bibliography, and 5 facsimiles. 

It is relatively scholarly for an edition de luxe, but it can hardly be 
counted a contribution to knowledge. Of course it will be pleasant, 
even for scholars, to refer to this handy edition in their own tongue, 
but they did not really need it. 

Furthermore, the author’s investigation might have been more thorough. 
For example, I do not profess to have made a special study of BENEVENUTUS, 
and yet with no effort I can at once correct and increase the information 
given by the author. To the Mss. mentioned by him should be added 
at least two. A Latin Ms., perhaps anterior to 1400, in the public library 
of Hanover (quarto Iv, 339), about which see Kart SupHorr, Ein neues Ms. 
des Ars nova (Archiv fiir Geschichte der Medizin, vol. 1, 384-85, 1908). 
Another Latin Ms. of the fifteenth century in the library of Besangon 
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(no. 475), studied by A. Laurans (thesis, Montpellier 1903, 70 p.). This 
study is quoted by Woop (on p. 101) but wrongly; he calls it « Le manuscrit 
de Jérusalem » (instead of Besangon). To the list of references I could 
add at once two or three important ones. GIULIO BERTONI: Sulle 
redazioni provenzale e francese della Practica oculorum di BENVENUTO 
(Revue des langues romanes, vol. 47, 442-51, Montpellier, 1904) and 
EpMuND O. von LippMANN: Uber Riibenzucker im Mittelalter (Che- 
miker Zeitung, 67, 1907); Abhandlungen und Vortrage (vol. 2, 255-57); 
Geschichte des Zuckers (2nd ed., 300, 1929). 

If the author had really meant to increase our knowledge, he might 
have done one of two things, if not both. He might have made a critical 
comparison of the different texts of the De oculis, for these vary so con- 
siderably that one would think they represent the lecture notes of various 
pupils. Or, taking advantage of his own professional experience, he 
might have given us a study of this treatise from the ophthalmological 
point of view. He made no attempt whatever in either direction. 

Though this is a very handsome little volume, its price (five dollars) 
is ridiculous if one considers that it is an edition de luxe in the fullest 
sense of the term, — an expensive superfluity. My criticism is perhaps 
wrong, because it is better for all concerned that the necessary and im- 
portant publications be relatively cheap, and the unnecessary ones, 
expensive. The monographs of G. ALBERTOTTI, P. PANsIER, K. Sup- 
HOFF, and others may be found in learned journals, and reprints of them 
were freely given by the authors to their friends. Books like this one, 
which appeal to bibliophiles and other maniacs, whose snobbishness 
has a scholarly tinge, must be expensive to be appreciated, and after 
all those people are just as satisfied with the appearance as with the 
reality of scholarship. 

Thus I withdraw my criticism of the price of this book. It is not 
too dear for fools, and there are plenty of fools in the world, but poor 
scholars need not worry if they cannot afford it. 

GEORGE SARTON. 


Robert Theodore Gunther. — Chaucer and Messahalla on the astrolabe. 
Now printed in full for the first time with the original illustrations. 
vill + 234 p., 73 fig. (Early science in Oxford. vol. 5) Oxford 
University Press, 1929 (two guineas). 

«It is certainly remarkable that the oldest work written in English 
upon an elaborate scientific instrument should never have been printed 
in full. And when we remember that the instrument is one of the most 
important that the world has known, that the author was our greatest 
astronomer-poet, GEOFFREY CHAUCER, and that his works are very widely 
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studied, the neglect appears to be more than accidental : it is symptomatic 
of the attitude of the English mind to matters scientific.» This opening 
paragraph of the preface is startling enough, and needs no commentary. 
Whichever the guilt of the English people in general and of the Oxfordians 
in particular, it is now cleansed by GUNTHER’s piety. To his many 
gifts, he has added this grateful one, which includes not only a full text 
of CHAUCER’s astrolabe in modern English, but also the Latin text of 
MASHALLAH De compositione astrolobit and De operatione vel utilitate 
astrolabii together with English versions of the same. Furthermore 
there is a facsimile reproduction in collotype of a Latin Ms. (Cambridge 
Univ. Lib., A. D. 1276) of MASHALLAH’s treatise; the facsimile is remark- 
ably clear and legible. 

As I spoke above of the full text of CHAUCER’s astrolabe, I should add 
that that treatise remained unfinished. It was meant to be divided into 
five parts, of which only two were completed; of the three others (Book 
of astronomical and geographical tables; Description of the planets and 
their motions; The general rules of astrology) we only know the contents 
and a few extracts. 

The first part was delightfully entitled Bread and milk for children; 
the second, The conclusions of the astrolabe, the use of the scales of the 
shadows. CHAUCER wrote this treatise in 1387, for his little son Lewis, 
who was then ten years old. Apparently the English boys of that time 
had already some difficulty in reading Latin, and CHavucer himself 
found it more pleasurable to use « naked words in Englissh». Listen 
to the charming preamble : 

« Little Lewis my son, I have perceived well by certain signs thy 
ability to learn sciences touching numbers and proportions; and I also 
consider thy earnest prayer specially to learn the Treatise of the Astrolabe. 
Then forasmuch as a philosopher saith, ‘ he wrappeth him in his friend, 
who condescendeth to the rightful prayers of his friend ’, therefore I have 
given thee an astrolabe for our horizon, composed for the latitude of 
Oxford, upon which, by means of this little treatise, 1 purpose to teach 
thee a certain number of conclusions appertaining to the same instru- 
ment, » 

To make the description easier to comprehend, CHAUCER illustrated 
every chapter with a diagram; as many as sixty-two such explanatory 
figures may occur in the most complete Mss. These figures are printed 
in GUNTHER’s edition for the first time (SkKEAT had replaced them by 
sketches of his own devising). 

Apropos of MAsHALLAH, whose treatise on the astrolabe was extremely 
popular and was CHAUCER’s main source, he flourished in the second 
half of the eighth century. He was probably a Jew, but it is not at all 
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certain that his original name was MANASSEH (see my Introduction, vol. 1, 
§31; correction in Isis, 13, 150). 

This volume is the fifth of the splendid collection entitled Early science 
in Oxford, the finest monument ever built by a single man to the scientific 
glories of old England. For the earlier volumes (1920-25), see Isis, 
13, 118. GEORGE SARTON. 


Lynn Thorndike. — Science and thought in the fifteenth century. Studies 
in the history of medicine and surgery, natural and mathematical 
science, philosophy and politics. x1 + 387 p., 10 pl. New York, 
Columbia University Press, 1929 (4.75). 

This book is what the French would call « matériaux pour l’histoire 
du XV¢® siécle ». Materials for the study of the fifteenth century, — first 
hand and first class materials. Judging by the number of Mss. which 
the author has read or examined (for this and his earlier works) he must 
be able to do it with a relative ease, amounting to virtuosity. To be 
sure such ease grows as one’s experience increases, and THORNDIKE’s 
experience of libraries and their treasures is considerable, but as everybody 
knows experience is of little profit unless it be built up upon inborn 
ability. Without such ability, experience does never integrate itself; 
it remains disjointed, meaningless, and sterile. 

To say with the author «It is hardly possible as yet to draw a general 
picture of the fifteenth century thought and science » is perhaps going 
a little too far, for we have already abundant and precise information 
on the fifteenth century mathematics, astronomy, chemistry, physics, 
anatomy, medicine, etc. In fact it would require not only ability and 
persistence but unusual luck to find a European text which would modify 
our knowledge of these subjects on any essential point. But there is 
undoubtedly much room for new and deeper investigations into the Mss. 
The truth is not that a satisfactory synthesis is as yet impossible, but 
that it has generally been attempted in the wrong way. Not only histor- 
ians of the old type, but also historians of science have been constantly 
deluded by that beautiful word «Renaissance ». Of course, few are still 
crude enough to think of the Middle Ages as a nondescript period, 
whose main interest is to be between two really worthwhile ones, — 
a long period of dissolution followed by the glorious reawakening of 
the Renaissance, when mankind reassumed the ancient traditions, — 
a long period of darkness, followed by the miraculous dawn of the quat- 
trocento. This oversimplified notion is now abandoned, yet even the 
more sophisticated are still under the spell of a beautiful name. The 
fact is that the Renaissance was not more a revival than any other period 
of the past, and that it was perhaps less so than the twelfth and thirteenth 
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centuries. As JOHN ADDINGTON SYMONDs had already said half a century 
ago « The Renaissance in general may be called the Middle Ages in 
dissolution », This was far more true than SYMONDS could imagine, 
because his acquaintance with scientific and philosophic thought was 
but superficial. I have recently tried to show how very true it was. (1) 
When shall people finally get rid of the childish notion of comparing 
things which have no common measure? ‘To say that this century 
is better than this other is pure foolishness. ‘There are continual changes, 
which may be but are not necessarily nor always improvements; life 
is constantly flowing, unbuilding as well as upbuilding is going on, 
dissolution and reconstruction. Every age is a renaissance for some 
people, and the end of the world for others; every age is dull in some 
respects, and brilliant in others; every age is creative even when it destroys. 
But the one thing that we can say with confidence is that in spite of 
accidental cataclysms, knowledge is all the time accumulating, correcting 
and purifying itself. There may be periods of stagnation or even tem- 
porary backwardness, a nation may become inactive for a time, but 
the main drift is proceeding in the same direction: steady accumulation 
and purification of knowledge. It is for that very reason that the history 
of science is so tremendously interesting and should be the very backbone 
of historical studies. For example, I just said that it is impossible to 
make a quantitative comparison between different periods and to give 
the prize to this or that one. The activities of the fifteenth century 
were so different from those of the thirteenth century that we cannot 
say this or that one is better. But we can say this with confidence : 
The general level of knowledge attained by the intellectual leaders of 
the fifteenth century was higher than that attained by their ancestors 
of the thirteenth century: this does not prove that the former were 
more intelligent; they were simply standing upon the shoulders of their 
elders. 

To return to THORNDIKE’s book, as it is a collection of independent 
studies on a number of separate subjects, the best that I can do is to in- 
dicate its contents, adding a few remarks when necessary, or references 
to Isis. Indeed many of these studies had previously appeared in other 
journals, including Jsis, but even in those cases, they are partly new 
because of the revisions and enlargements which they have undergone. 

I. Introduction : The study of western science of the fourteenth and 
fifteenth centuries (Isis, 8, 543). This is a sort of transition between 
the present work and the author’s earlier one, his History of magic and 
experimental science during the first thirteen centuries of our era (2 vols., 


(1) In my essay on Science in the Renaissance in a collective work The 
Civilization of the Renaissance (University of Chicago Press, 1929, 75-95). 
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1923; see Isis, 6, 74-89). The History of magic told the story down 
to about 1327. I hasten to add that the present work is not in any sense 
a continuation of the former. To begin with it does not attempt to 
tell a full story; it simply offers the materials which have been thus far 
worked out. On the other hand, it is immeasurably superior to the 
first work, by its better understanding of scientific problems. It 
is clear that the author has developed considerably in that respect during 
the last five years, and I trust, that if he had to rewrite today his History 
of magic, he would do it in a very different vein. 

II. Medicine versus law at Florence (Jsis, 9, 155). Apropos of a 
favorite subject of disputation in Florence, whether medicine is superior 
to law or not. 

III. The manuscript text of the Cirurgia of LEONARD OF BERTIPAGLIA 
(Isis, 8, 264-84, 1926; 9, 506). 

IV. A Practica cirurgie ascribed to JoHN Braccia of Milan or to 
PETER OF TOSSIGNANO. ‘This takes us back to the fourteenth century. 
« The work is concerned with the practice of surgery, and is discussed 
here for the further reason that it so well complements the impressions 
which we have just received in the previous chapter from the writings of 
LEONARD OF BERTIPAGLIA as to the Italian surgery of the closing middle 
ages.» It is impossible to decide whether PETER OF TOSSIGNANO or 
Joun Braccia of Milan was the author. At any rate that Practica was 
a valuable treatise containing genuine clinical notes some of which are 
quoted. 

V. Some minor medical works written at Florence (Jsts, 9, 29-43, 1927). 

VI. A fifteenth-century autopsy. First hand account of an autopsy 
by BERNARD ToRNIUs (1452-97), professor of medicine in Padua. « The 
bodies used in the university dissections were commonly those of executed 
criminals or other outcasts; the surgeons usually would treat only those 
cases where they thought that recovery was likely. In the present 
autopsy, on the other hand, we find a physician of note recommending, 
and a high official, presumably of good family, social standing, and 
considerable property, agreeing to a postmortem examination of the 
vital organs of the official’s own son, with the aim to discover if the com- 
plaint of which he died was of hereditary character and so to prescribe 
more intelligently for the other children of the same father. » 

VII. NicHoLas or Cusa and the triple motion of the earth. To 
bridge the gap which was supposed to exist between the Middle Ages 
and the Renaissance, two methods may be used. One may show that 
the mediaeval scientists were not as « mediaeval» in the conventional 
sense (i.e., were not as hopelessly backward) as is generally thought; 
or one may show that the « moderns » were not quite as modern. ‘THORN- 
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DIKE uses both methods with equal skill. This essay is an application 
of the second. « Of the triple motion of the earth which HELLER and 
GERLAND credited Cusa with devising, there was no clear mention in 
the De docta ignorantia. Indeed, it is not contained in any of his works, 
but is briefly suggested in a note which he made upon one of the blank 
leaves of an astronomical, or rather, astrological manuscript that he 
purchased at Niirnberg in September, 1444. This brief note was printed 
in 1847 by CLEMENS in a footnote to his book on GriorDANO BRUNO 
and NicHOLAS OF Cusa, where it occupies barely a page. It is this 
humble jotting which has been elevated by the unbalanced and fantastic 
judgment of subsequent writers into an astronomical system marking 
the cleavage between the Ptolemaic and Copernican views and the be- 
ginning of modern astronomy. » 

VIII. PeursacH and REGIOMONTANUS: their great reputation re- 
éxamined. ‘THORNDIKE claims that the importance of these two mathe- 
maticians has been exaggerated. I am not sure of that. I have been 
thinking of them, and of their contemporary mathematicians, off-and-on, 
for some twenty years, and my admiration for them is still increasing. 
However I prefer not discuss the question until I have reached that 
period in my Introduction, i.e., until I have all the facts of the fifteenth 
century mathematics neatly ordered in front of me. It is clear that it 
is only after such a comparative survey has been completed that the relative 
value of achievements can be appreciated. 

IX. The arithmetic of JeHAN ApaM, A.D., 1475 (Isis, 9, 155). 

X. NiccoLé DA FOLIGNO’s treatises on ideas : a study of scholasticism 
and Platonism in the fifteenth century. This NiccoLé DA FOLIGNo 
(not to be confused with his younger namesake, the artist ALUNNO) 
citizen of Arezzo, was born in 1402 and died at Pisa in 1474. He appa- 
rently wrote two treatises on ideas, the one addressed to his compater 
Nicco.d, from Todi, in 1470, the other addressed later to LORENZO 
pe’ Mepici. The second is inferior to the former, but more in the 
humanist manner. The surprizing thing is that both treatises reveal 
a very poor knowledge of Platonism combined with much scholasticism. 
«It is a revelation to see so stiff a dose of scholasticism administered 
to the patron of the Platonic Academy, however gilded the pill may 
be with humanistic mannerisms.» « LORENZO DE’ MEDICI was to have 
his attention again called to ARISTOTLE and the Platonic ideas by LORENZO 
BUONINCONTRI di San Miniato, the astrologer and poet, in the commen- 
tary to his poem on ‘ Things divine and natural ’ ». 

XI. Some Renaissance moralists and philosophers. Deals with four 
treatises of the second half of the fifteenth century; the De cultu humanitatis 
et honestatis by Grecory Crispus of Toulouse; the De humane vite felicitate 
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dialogus by BARTHOLOMEW Fazio (printed, 1473; Antwerp, 1556); the 
De moribus of JoHN Nestus; the De Deo et rerum naturalium principiis 
et summa beatitudine by OLIVER OF SIENA. 

« To sum up the total effect produced by the treatises which have 
been considered in this chapter, it has to be said that they display almost 
no new ideas or advance over the thirteenth century, that they are largely 
tiresome and insipid reading, sometimes affected. No pagan revival 
in morals or philosophy is manifested in them; there is merely a slight 
classical coloring in nonessentials. Classical allusions and citations are 
multiplied, but the Christian and Aristotelian points of view are inter- 
mingled much as in the preceding medieval period. We meet the same 
virtues as were personified in medieval allegory, drama, and art; we 
encounter such familiar themes as spontaneous generation and the orders 
of fallen angels. We fail to detect in our treatises any of that ‘ awakening 
of the human spirit’ which has been so often and so vaguely ascribed 
to an Italian Renaissance. » 

XII. The De constitutione mundi of JoHN MIcHAEL ALBERT of Carrara 
and its relation to similar treatises (Jsis, 10, 141). 

XIII. Lippus BranpoLinus De comparatione reipublicae et regni: a 
treatise in comparative political science (Isis, 10, 142). 

This rich fare is followed by a number of appendices containing extracts 
from the Mss. discussed, tables of contents, and other complementary 
documents. 

To discuss details in a book which is somewhat in the nature of a 
chrestomathy, would carry us too far, but there are two remarks which 
I cannot refrain from making. First THORNDIKE’s reference (on p. 5) 
to syphilis implies that he considers SuDHOFF’s thesis proved. It is not; 
of course the opposite thesis (American origin) is not proved either, 
but it is impossible to prove completely the negative proposition that 
syphilis did not exist in Europe before CoLumBus’s time. Spirochaetae 
pallidae may have originated in the old world, but if so, where are the 
clinical accounts of their doings before 1495? Syphilis is characterized 
by very neat symptoms; how is it that no ancient or mediaeval physician 
ever gave us an unmistakable description of them? Second, the author’s 
definition of PETER DuBois, JEAN DE JANDUN, and MARSIGLIO oF Papua, 

.as royal jackals is an unfortunate lapse of urbanity. I can only account 
for it by supposing that the author was half asleep when he wrote that 
line, and that his pen was then guided by an evil spirit. These men 
were lawyers, but far better than the majority of them; in fact, they 
were very great men. Perhaps the author meant simply to stress the 
word royal? If he assumes all lawyers to be jackals, these were royal 
jackals indeed. However this interpretation would be even less pleasant 
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than the former, and it is more charitable to postulate a simple lapsus 
calami. The author meant to write jurist and he wrote jackal; the two 
words look so much alike that a palaeographer might easily confuse 
them. 

Ten beautiful plates will give the reader an idea of the kind of raw 
materials out of which these studies have been distilled. As the field 
of such investigations is immense, let us hope that many more volumes 
of the same kind will follow this one. GEORGE SARTON. 


Harry Austryn Wolfson. — Crescas’ Critique of ARISTOTLE. Problems 
of ARISTOTLE’s physics in Jewish and Arabic philosophy. xvi + 
759 p- (Harvard Semitic series, vol. 6) Cambridge, Harvard Uni- 
versity Press, 1929. 

In form this is a critical edition of a part of Crescas’ Or Adonai, together 
with an English translation and abundant notes. In reality, it is con- 
siderably more,—a historical and comparative study of some of the 
main problems of Aristotelian physics with special reference to the 
Arabic and Hebrew writings. If this book contained nothing more 
than a critical edition with translation and the usual notes, we would 
dispose of it with a few sentences, but it is in fact a deep investigation 
into Arabic and Jewish philosophy, which will help us better to understand 
mediaeval thought and mediaeval science. 

But we must not anticipate, and as we have no right to assume that 
our audience is very familiar with Crescas, let us introduce him first. 
HasDAl BEN ABRAHAM CRESCAS was a Catalan Jew; born in Barcelona 
in 1340, after 1391 he flourished in Saragossa and died there in 1410. 
The Or Adonai (Light of the Lord), by far his most important work, 
was not completed until the end of his life. It is a large philosophical 
and theological treatise, divided into four books (ma’amarim), the first 
three of which are subdivided into parts (kelalim, summulae), which 
are again subdivided inte chapters (peraqim) « The first twenty-five 
chapters of Part I of Book I are written in the form of proofs of the twenty- 
five propositions in which MAIMONIDES summed up the main principles 
of ARISTOTLE’s philosophy. The first twenty chapters of Part II of 
Book I are written in the form of a criticism of twenty out of the twenty- 
five propositions. The present work deals with these two sets of chapters, 
with the proofs and the criticisms. ‘Together they compose about one 
sixth of the entire work. » 

These famous 25 propositions had been set forth by MAIMONIDES 
in his introduction to the second part of the Moreh nebukim (Guide 
of the perplexed). They soon attracted the attention of philosophers, 
and within the two centuries following their publication not less than 











REVIEWS 241 


five commentaries were devoted to them, by AL-Tasrizi, HILLEL BEN 
SaMuEL of Verona, ZERAHIAH GRACIAN, JEDAIAH BeEpersI, and finally 
Crescas. But the latter was the first to make a thorough examination 
of them, and acting upon Maimonipes’ own suggestion, to go back 
as much as he could to the ipsissima verba of ARISTOTLE and of his Greek 
and Arabic commentators. 

I say as much as he could, for Crescas knew no Greek and probably 
but little (if any) Arabic. The sources of his thought are not always 
explicitly stated, but WoLFSsON has ferretted them out, and the essential 
of his conclusions may be summed up as follows: Crescas knew 
ARISTOTLE only through Hebrew translations of Arabic translations. All 
these translations however were made with such extraordinary faithfulness 
that he had a very accurate knowledge of the Aristotelian writings. « He 
knew his ARISTOTLE as he knew his Bible and Talmud ». His Aristotelian 
knowledge was primarily derived from the intermediate commentaries 
(talkhis) of IBN Rusup, but it is probable that in certain cases at least 
the long commentaries (tafsir) were also available to him. The Inter- 
mediate physics had been translated into Hebrew by ZERAHIAH GRACIAN 
and by QaLONYMUs BEN QALONYMUs; it is probable that Crescas used 
the second translation. His references to ALEXANDER OF APHRODISIAS, 
THEMISTIOS, and IBN Bajja were probably derived from IBN RusHD. 
He made considerable use of the supercommentary of Levi BEN GERSHON 
on the Intermediate physics. Another important source was the Magdsid 
al-faldsifah (Kawwanot ha-pilosofim) of aL-GuHazzALi, which had been 
translated into Hebrew more than once and was popular in Jewish circles. 
There has been considerable discussion as to whether Crescas knew 
the Tahdfut al-faldsifah of aL-GuazzALi. It was assumed that he did 
because Crescas and aL-GuazzALi had much in common, and many 
arguments of the Or Adonai can be found also in the Tahdfut. But 
this can be explained by their use of common sources, or by CRESCAS’s 
use of the Magdsid. In short, there is no proof that he was acquainted 
with the Tahdfut, or with InN Rusup’s refutation of it, the Tahdfut 
al-tahafut. 

CrEscas’s purpose « was to show that the Aristotelian explanation of 
the universe as outlined by Marmonipes in his propositions was false 
and that the proofs of the existence of God which they were supposed 
to establish were groundless.» Considering this destructive object, and 
Crescas’ energy and ability in pursuing it, it is not surprizing that he 
incurred the enmity of the Jewish Aristotelians of the following century, 
especially the two brothers, JosEPpH and IsaAAC BEN SHEM-TOB, and the 
former’s son, SHEM-TOB BEN SHEM-TOB. It is a little more surprizing 
to find that he influenced some of the Christian opponents of ARISTOTLE, 
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such as FRANCESCO Pico DELLA MIRANDOLA (nephew of the more famous 
GIOVANNI PICO DELLA MIRANDOLA), and possibly GiorDANo Bruno. 
Not that these men would have minded having much of their work cut 
out for them by the Jewish philosopher, but how did they know of it? 
FRaNcEsco Pico was in all probability helped by a Jewish friend or 
secretary. Says WOLFSON (p. 34): « This confirms us in the belief 
that a great deal of Jewish philosophy was transmitted orally to non-Jews 
through the medium of Jewish assistants and that one must not confine 
the study of Jewish influence upon mediaeval philosohpy to Hebrew 
works which happened to have been translated into Latin.» Crescas’ 
influence upon SPINOZA is easier to explain; it cannot be denied and is 
explicitly acknowledged by a reference of the latter to one « Judaeus 
quidam Rasp GHASDAI vocatus ». 

A great part of WoLFson’s work is devoted to a very thorough examina- 
tion of the problems dealt with by Crescas with reference to the latter’s 
sources, i.e., to a large part of Greek, Muslim, and Jewish philosophy. 
It is impossible to go into that, beyond stating that these problems center 
around the notions of infinity, space, vacuum, motion, time, matter 
and form; that is, they cover the whole ground of scientific philosophy. 
A final chapter entitled « Foreshadowing a new conception of the universe » 
is a sort of conclusion. Was Crescas’ task purely destructive? His 
purpose certainly was, yet he could not help formulating his own tenden- 
cies. To quote the author (p. 127): 


« In a larger sense, we may see in Crescas’ critique of ARISTOTLE the fluctuation 
of the human mind at the point when it began to realize that reason, which had 
once helped man to understand nature, to free himself from superstition and raise 
his desultory observations to some kind of unity and wholeness, had itself in the 
system of ARISTOTLE gone off into the wilds of speculation and built up an artificial 
structure entirely divorced from nature. A new way of returning to nature was 
sought, but none was as yet to be found. Crescas had passed the stage when 
man condemned reason; he had reached the stage when man began to doubt 
reason, but he had not yet entered upon that stage when man learned to control 
reason by facts. » 





The method used by Crescas was the Talmudic hypothetico-deductive 
method of text interpretation, generally referred to as Talmudic quibbling 
or pilpul. WOLFSON’s interpretation of pilpul (p. 25-27) is excellent, 
and it may help scholars who have not been brought up in a Talmudic 
atmosphere to have a better opinion of it, but when he concludes « Pilpul 
is nothing but the application of the scientific method to the study of 
texts », he confuses the truth in the worst manner. For the essence 
of the scientific method is precisely not to stop at words but to investigate 
as directly as possible the realities which these words are meant to re- 
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present, and to confront words with things not once, but as many times 
as may be necessary. From that point of view, pilpul is as antagonistic 
to scientific thinking as anything can be, and the slightest appearance 
of it in a scientific argument is sufficient to disqualify and discredit 
the speaker. As WOLFSON admits himself «In this method the starting 
point is the principle that any text that is deemed worthy of serious 
study must be assumed to have been written with such care and precision 
that every term, expression, generalization or exception is significant 
not so much for what it states as for what it implies », and a little further 
he compares the Taimudist’s attitude toward the written word to that 
of the jurist toward the external phrasing of statutes and laws. Very 
good. But both attitudes, that of the Talmudist and that of the jurist, 
are diametrically opposed to that of the scientist. To begin with, the 
latter does not take any text as seriously as that, because he knows that 
the development of science is nothing but a series of progressive approxi- 
mations. He acknowledges neither authorities nor precedents. « NEw- 
TON said this »—« Well, that is interesting », he will answer; « NEWTON 
may be right, or he may be wrong. And even if he be right, his words 
may be wrong; or vice versa, his words may seem right and yet cover 
an idea which is wrong or incomplete.» He will not bother very much 
about that, because it is not so much NEwTON’s words, not even his 
opinions, that matter, as the facts, as reality itself. Whether NEwron 
was right or not is purely a question of historical curiosity, which is 
altogether ignored in the scientific argument. Even the historian of 
science, who differs from the scientist proper in that he is more genuinely 
interested in the past, will not attach any special weight to NEWTON’s 
opinions as such. In fact he fully expects NEwron to be wrong half 
of the time, and he is pleasantly surprized when he finds that some 
of his opinions are still considered true to-day. His admiration for 
NEwTON’s genius is not based upon the absolute value of his discoveries, 
but upon their relative value at the time they were made. 

A discussion of WoLFsON’s edition and translation must be left to 
philologists. All I can say is that it offers all the external guarantees 
of excellence. But perhaps the most precious part of the work is the 
collection of notes which follow the text and fill more than half of the 
whole book (p. 319-700) These notes are hard to read consecutively, 
but elaborate indices will make it easy to refer to them. In fact, I foresee 
thatWo .Fson’s book will hardly be read, but will be used as one would 
use a philosophical dictionary. The student of mediaeval philosophy 
will never consult it in vain, and each time he does so he will learn to 
pay a little more attention to Arabic and Hebrew sources. This will 
be in itself a great progress, which will be largely due to WOLFSON’s 
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devotion. The Arabic glossary, and even more the Hebrew, will be of 
considerable use to editors of philosophical texts, and to the more scientific 
lexicographers. The very full index of passages quoted (Greek, Muslim, 
Jewish, Christian) will also be very useful in many ways. It includes 
references to Hebrew versions of the Quaestiones physicarum (She’elot 
tibe‘yot) of JoaNNEs VeERsor, and of the Philosophia pauperum (Qizzur 
ha-filosofia ha-tibi‘at). By the way, the ascription of this last work 
to ALBERT THE GREAT is far from certain. 

The book has been got up very handsomely, the many kinds of type 
being equally clear. The proofs were apparently read with considerable 
care; I noticed a few misprints here and there, e.g., dots missing in 
the transliterations, but this is almost unavoidable. The only serious 
mistake detected by me, was the spelling ihwan for ikhwan (brethren), 
and that more than once! GEORGE SARTON. 


Joseph H. Sinclair. — The Conquest of Peru as recorded by a member 
of the Pizarro Expedition. Reproduced from the copy of the Seville 
edition of 1534 in the New York Public Library. With a translation 
and annotations by JosepH H. SINCLAIR. 47 p., 2 maps. New 
York. The New York Public Library. 1929. ($ 3. —) 

On the dark blue binding of the beautifully printed book under review 
is stamped — appropriately, in gold — a reduced reproduction of a 
woodcut familiar to historians of Peru and to bibliographers of Americana. 
It represents the Bible-throwing incident which marked the first meeting 
of the Dominican fray VICENTE DE VALVERDE with the usurper of the throne 
of the Incas, ATAHUALLPA, in Caxamarca, on November 16, 1532, and 
which was immediately followed by the capture of ATAHUALLPA and the 
killing of several thousand non-resisting Indians. Fray VICENTE and 
ATAHUALLPA met again, for the last time, on August 29, 1533, when 
the priest baptized the prisoner, thus conferring on him the privilege 
of being strangled, not burned alive. 

The slaughter and conversion of the Indians, the expansion of the 
Spanish empire, and the pumping — via Spain — of the South American 
gold into Europe, were important concomitants and consequences of 
the conquest of Peru — from the points of view of the military, eccle- 
siastical, political, and economic history. Considered merely as a docu- 
ment from the epoch of the great discoveries, the anonymous La conqutsta 
del Peru, printed in Seville, by BARTHOLOME Perez, in April 1534, is 
entitled to the attention of those who are interested in the history of civi- 
lization — especially in the destruction of civilizations. 

The above mentioned woodcut appears on the title-page of another 
book printed in Seville, by the same BARTHOLOME Perez, in July 1534, 
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— the Verdadera relacion de la conquista del Peru, by FRANCISCO DE 
XerEz. The report of Micue pe Estete on the anabasis to Pachacamac 
forms an integral part of the Verdadera relacion. ‘Three months later, 
in October 1534, an anonymous Italian translation of the anonymous 
La conquista del Peru appeared in Venice, under the title LIBRO VLTI- 
MO DEL SVMMARIO DELLE INDIE OCCIDENTALI. It was 
interpolated with more than two dozen excerpts from the reports of 
Xerez and Estete. The LIBRO VLTIMO was reprinted in Rome, 
in May 1535. A French translation of it, by I. G., appeared in Paris, 
in February 1545, under the title: L’histoire de la TERRE NEVVE 
DV Pert en I’Inde Occidentale...; the curious map of Peru attached 
to the Paris edition will be discussed below. In PVRCHAS unis PIL- 
GRIMES, London, 1625, appeared an abstract based on one of the 
Ramusio reprints (1556, 1565, 1606) of the LIBRO VLTIMO. 

Sixteenth-century readers of the Italian and French interpolated 
versions of the anonymous La conquista del Peru must have enjoyed 
the descriptions of the caminos reales, the suspension bridges, the hot- 
and-cold-water city-wide canalization, the gold-plated temples, and the 
other wonders of Peruvian civilization; they must have shuddered at the 
thought of ATAHUALLPA’s cup — made by a transatlantic contemporary 
of Benvenuto CELLINI. The reader of the book under review will 
have to be satisfied with a less diversified selection of Peruviana. 

An ideal Italian or French edition (appearing, e.g., in Venice, in 1934, 
or in Paris, in 1945) of La conquista del Peru will, probably, contain 
a diplomatic transcription of the blackletter Spanish text, facing a reprint 
of the corresponding XVIth-century translation; the original passages 
from the reports of XEREZ and EstTete, used by the Italian interpolator, 
could be added below the Spanish text of the anonymous chronicle; 
facsimiles of the chronicle and of the title-pages, second titles, colophons, 
maps, etc. of the translations, reprints and bibliographically related 
documents would add to the value of the book for research and reference 
purposes; a bio-bibliographical introduction would untangle the maze 
of errors inaugurated four centuries ago in the search for the elusive 
identity of the anonymous author. Puitip A. Means thinks (Biblioteca 
Andina, Transactions of the Connecticut Academy, v. 29, p. 362, New 
Haven, 1928) that EsTeTE was the author of La conquista del Peru — igno- 
ring the fact that the anonymous chronicler did not take part in the 
iconoclastic expedition to Pachacamac; HENRY STEVENS lists (Rare Ame- 
ricana, p. 79/80, London, 1927) the LIBRO VLTIMO as a work of 
XEREZ; the JOHN CARTER BRowN Library accepts (Bibliotheca Americana, 
Catalogue, v. 1, p. 142, Providence, 1919), without reserves, OvIEDO 
as the author of L’histoire de la TERRE NEVVE DV Pert. An ideal 














246 ISIS, XIV, I 


edition of an anonymous work ascribed to several authors ought, of 
course, to investigate the validity of such claims. But let us return 
from the ideal editions of the future to the beautifully printed book 
which is before us. 

It consists of an introduction (p. 3), a facsimile reproduction of the 
eight unnumbered leaves of the anonymous original (p. 5-20, unnumbered) 
an annotated English translation (p. 21-43), a bibliography (p. 45-47), 
and two maps. 

The facsimile of the Spanish text is, of course, the most important 
part of the book. Unfortunately it has been tampered with — and the 
reader is not even told that faintly printed or broken letters have been 
« restored ». Thus, « prometio » became « premetio » (fol. 7, recto), 
« quanto » became « euante » (fol. 7, verso), etc. The documentary value 
of a misleading facsimile is zero, if the existence of the facsimile may 
be safely disregarded; the value becomes negative, if the facsimile is 
likely to be used for research purposes. 

There are two well reproduced maps. One of them will be found 
very useful by the reader of the English translation, although some details 
of the line of march of the conquistadores, as indicated by the compiler, 
Josern H. Sinciair, differ from the routes traced by other investigators; 
the scale of the map bears no simple relation to inches or centimetres — 
a result, apparently, of an ulterior adjustment of its size to the size of 
the book, of which it forms the frontispiece. 

The other map is a reproduction of the very interesting French map 
of the 1545 edition. Itis facing p. 46, where the bibliographical references 
to L’histoire de la TERRE NEVVE DV Peru begin; although considerably 
reduced, it is still quite legible; unfortunately, J. H. Sincvarr fails 
to state that his reproduction of this important document is made from 
the remarkable facsimile in the N.Y.P.L., and not from the only known 
original copy in the Bibliothéque Nationale. His statement that the map 
in the N.Y.P.L. is a « photographic copy » is wrong, since it is a pen-and- 
ink drawing, apparently one of the masterpieces of J. Harris the elder. 
We shall see, in commenting on J. H. Sinciair’s bibliography, that his 
acquaintance with the French edition of 1545 — although he devotes 
almost a full page to the book and to the map — is very superficial. 

If we disregard the short abstract, in PURCHAS unis PILGRIMES, 
based on Ramusio’s reprint of the interpolated LIBRO VLTIMO, the 
English translation by J. H. StncLarr makes the anonymous chronicle 
for the first time accessible to the general reader familiar with English 
but not with XVIth-century Spanish, Italian or French. It was no 
easy task to translate into modern English the anonymous Spanish chro- 
nicle; even the Italian translator who had the double advantage of writing 
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in a closely related Romance language, and of giving a relatively free 
version of a contemporary document, was not always successful in ren- 
dering difficult passages of the anonymous chronicle. In spite of the 
defects of the Italian version, a modern translator of La conquista del 
Peru could lose little and gain much by reading the LIBRO VLTIMO 
— or even L’histoire de la TERRE NEVVE DV Peri. Unfortunately, 
J. H. Srncvatr’s acquaintance with these two interpolated translations 
appears to be very superficial; thus, he thinks that the LIBRO VLTIMO 
«translates all of our “ La Conquista del Peru’’ with some additional 
matter about the arrival in “ Sibilia” (Seville) on January 15, 1534, » 
without being aware of the fact that «some additional matter» from 
various sources can be found not only at the end, but also at the beginning 
of the LIBRO VLTIMO, and that about one-quarter of the book is made 
up of the two dozen passages borrowed from the reports of XEREZ and 
Estete; as for J. H. SincLair’s familiarity with the Paris, 1545 edition, 
— and with XVIth-century French in general, — we shall have to discuss 
these matters speaking of his three pages of bibliography. That the 
translator was sometimes careless about his black-letter Spanish original, 
is illustrated by the following three samples of slip-shod reading. 

Exhibit A (p. 37): «... and who arrived there after much trouble 
because they had decided not to bring any horses at all on account of 
the lack of grass and on account of the bad roads. But Hernando Pizarro 
ordered the Indians to make shoes and nails of gold and silver and se 
they brought their horses to the town where the temple was situated. » 
The Spanish text (fol. 5, verso) has « herrage» — not « herbage», — 
followed, in the next line, by « herraduras d’oro y de plata y clauos », The 
context makes the non-detection of the misreading almost impossible. 
A philologically minded translator might even have commented on the 
involuntary jeu de mots of the Spanish chronicler, which is lost in the 
English translation, and might have illustrated the point by expressions 
like «un fer & cheval en or», or «ein goldenes Hufeisen ». 

Exhibit B (p. 30): «Then Hernando Pizarro who had remained 
in the background to place three or four horsemen at a gate where there 
was a bad passage...» The Spanish original (fol. 3, verso) has «on 
puerto déde auia mal passo » — not « una puerta». The translator mistook 
a mountain pass for a gate, and his linguistic feelings were not hurt 
by the hybrid «vn puerta ». 

Exhibit C (p. 38): «When he was there, Chiliachimac who was 
the Captain who made Cuzco prisoner sent to him...». In the Spanish 
text (fol. 5, verso) a parenthesis follows the name « Chiliachima », in- 
troducing this dramatis persona. To mistake the opening parenthesis 
«(» for the letter «c» is a double carelessness, because they differ in 
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size and shape, and because the closing parenthesis «) » after the name 
« Cuzquo » must have been overlooked or dismissed as some meaningless 
sign. To make matters worse, J. H. SINCLAIR added a footnote to 
his « Chiliachimac », which reads as follows: « ‘‘ Chilicuchima ”, says 
Xerez. Markham corrects it to Chalcuchima.» This footnote, with 
the name ending twice in «ma», not in « mac», might have suggested 
to the translator that his reading needed revision; the inconsistent use 
of the quotation mark in the footnote is characteristic of the man who 
is responsible for the bibliography discussed below. 

There are 52 footnotes to the translation which are referred to as 
« annotations » on the title-page. The first page of the translation has 
14 footnotes, the next three pages have 6 footnotes each; the remaining 
52 — 32 = 20, including one cross-reference, are distributed over the 
remaining 15 pages. The footnotes are useful for readers of the transla- 
tion who are not familiar with Peruvian places and people. 

We now come to the three pages entitled « Bibliography». They 
will remain for many years to come a silent, yet eloquent warning for 
people who are disqualified by their temperament and training, to keep 
away from bibliographical work. Of course, there are more important 
things in life than the spelling of Italian or French words, capitalization, 
punctuation, hyphenation, etc. FRANCISCO PIZARRO conquered an empire 
— yet he was completely illiterate. Those who are compiling biblio- 
graphies dealing with his conquests must humbly pay attention to the 
vagaries of XVIth-century spelling and other minutiae. 

The 5 (five) lines, on p. 47, which are the result of a pathetic attempt 
on the part of the bibliographer to give a diplomatic transcription of 
the left-hand title of the 1545 map facing p. 46, contain no less than 14 
(fourteen) misreadings detected by the reviewer without the aid of a 
magnifying glass; among them are: «sousz» for « soubz», « dessous » 
for « dessoubz », « congnoise » for « congnoisse », « l'amerique » for « /’ Ame- 
rique », « posible » for « possible », « une portraict » for « ung portratct », etc. 

The interminable rows, with vertical bars, of beautifully printed titles 
quoted in full are bibliographically worthless, because the use of type, 
hyphens, capitals, etc. is as inconsistent as the spelling is careless. J. H. 
SINCLAIR writes NATVRALE ET GENERALE HISTO | RIA for 
NATVRALE ET GENERAL HITSO | ria; GONZALO FERDI | 
NANDO DEL’OUIEDO, ALTRIMENTE DI VALDE for Gonzalo 
ferdi = | nando del Ouiedo, altrimenti di valde; LATERRA for la terra; 
NAGUERE for nagueres; Books for BOOKES — to quote but a few 
of his many bibliographical blunders. 

Speaking of L’histoire de la TERRE NEVVE DV Peru, he mentions 
(p. 47) that «the translation of the “ La Conquista del Peru ”’ begins 
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on the verso of leaf BII.» When he was looking at the signature Bij, 
he paid, apparently, no attention to the two-line note, in italics, inserted 
just above the signature; it informs us that « L’aucteur est Gonzalo Fer- 
dinado del Ouiedo natif de Madril, q(ui) a faict l'histoire generale, dot 
est extraict ce summaire». This note contradicts the correct statement 
in the immediately preceding lines of the text which informs us that 
the anonymous chronicle was written «de la main decelluy qui y fut 
present.» The two-line note was obviously the result of an unfortunate 
afterthought of the Parisian editor or printer who mistook the anonymous 
LIBRO VLTIMO for a direct continuation (incipit: Si come nelli 
precedenti libri s’¢ veduto chiaramente...) of the LIBRO SECONDO, 
the second title of which contains the correct information that it is a 
translation of the SVMMARIO written by « Gonzalo ferdinando del 
Ouiedo... natio de la terra di Madril.» Only bibliographical shortsighted- 
ness can put on José Toripio MeEpINA the blame for the ascription 
of the authorship of the anonymous chronicle to Oviepo — the error 
was commited almost four centuries ago. But, of course, J. H. SINCLAIR 
did not know it. 

One more sample of careless bibliography. Ramusio reprinted — 
with numerous minor changes — the LIBRO VLTIMO, under the 
title RELATIONE DI VN CAPITANO Spagnuolo della conquista 
del Peru. There is a period at the end of the title. Ramusio subdivided 
the report into eleven chapters, headed by eleven titles printed in italics; 
six of them begin with the characterictic word Come. The first of these 
chapter-titles follows, of course, the above mentioned general title. 
With his usual disregard for punctuation, capitalization, type, para- 
graphing, etc., J. H. SIncLaiR ascribes (p. 47) to RAMusIO’s reprint 
the absurd five-line title beginning thus: « Relatione di Vn Capitano 
Spagnuolo della conquista del Peru come il Signor Francesco Pizarro... » 

There still remains the one-page «Introduction». It does not even 
mention the fact that the authorship of the anonymous chronicle has 
been ascribed to XEREZ and to EsTETE (we have seen how the erroneous 
ascription of the authorship to Oviepo is referred to in the « Bibliography»). 

Though the «Introduction » is very short, it is not without its share 
of errors. XEREZ gives the following dates for the arrival in Seville of 
the first four ships with the Peruvian plunder on board: December 5, 
1533, January 9, 1534 (Santa Maria del Campo). and June 3 for the last 
two ships. J. H. Srncvair ascribes to XeReEz the following dates : 
Dec. 5, 1533, Jan. 8, June 3, and June 4, 1534. 

The very first statement of the «Introduction », that the document 
he is editing is « one of the two known copies », is characteristic of J. H. 
SINCLAIR’s attitude to his work. He should have told us where the 
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other known copy is. It is in the British Museum (G. 6589); the 
difficulty of finding the anonymous chronicle in the Catalogue (it is 
listed under Pizarro, FRaNcisco) has led modern bibliographers to 
statements denying its existence ; the HEBER-GRENVILLE copy was known 
to XIXth-century bibliographers long before N.Y.P.L. copy came to 
challenge its claim to uniqueness. 

There still remains some hope that one of the three libraries — the 
N.Y.P.L., the JoHN Carter Brown Library, and the British Museum 
— treasuring the surviving copies of the companion volume to La con- 
quista del Peru, the 1534 edition of the Verdadera relacion de la conquista 
del Peru, by Xerez, will publish a modern edition with an introduction 
and a bibliography superseding the corresponding parts of the book 
under review. There is no satisfactory modern reprint based on the 
1534 edition of Xerez. Horacio H. Urreaca neglected to indicate 
the sources of his Lima, 1917 edition; he used the Madrid, 1891 reprint 
of very dubious pedigree, and made things worse by replacing the XEREZ 
version of EstetTe’s report by the Oviepo version of it (Madrid, 1855). 
An entirely different report by Estete, from the Simancas archives, 
was published in the meantime by CarLos M. Larrea (Quito, 1918), 
and reprinted by H. H. Urreaca (Lima, 1924). Now that PHILIP 
A. Means claims for Estete the authorship of the anonymous chronicle, 
it is about time to publish a critical edition of XEREz, of the three versions 
of Estete’s report, and of La conquista del Peru. 

ALEXANDER Poco. 


J. J. Fahie. — Memorials of Galileo Galilei, 1564-1642. Portraits and 
paintings, medals and medallions, busts and statues, monuments 
and mural inscriptions. With 20 portraits and 42 other illustrations. 
xXxIV -+ 172 p. Printed for the author: Leamington, Courier 
Press, September, 1929 (200 copies only printed, of which 105 are 
for sale). 

This model iconographical study is a very useful complement to 
the author’s excellent biography of GaLILeo (London, 1903). Though 
published twenty-five years ago that biography is still the standard 
work in English. FAanie’s new work realizes the project which the 
great GALILEO scholar, ANTONIO FAvARO (1849-1922), had undertaken 
in 1913, but which he did not live to complete. By the way a biography 
of him, with portrait, appeared in Isis, vol. 7, 456-67, 1925. 

One may say that no finer monument has ever been erected to a man 
of genius than the national edition of GaLILEO’s works prepared by 
Favaro (20 large vols., 1890-1909). And outside of that edition FAVARO 
had devoted some 500 separate studies to the great master. Will the 
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English speaking people ever produce a scholar of FAvARo’s intelligence, 
energy, and devotion who would edit NewrTon’s works and letters, 
and investigate his life, with the same thoroughness? 

Perhaps the best compliment that can be made of FAnte’s work is 
that it is worthy to be placed on the same shelf as FavARo’s splendid 
edition. 

It is beautifully illustrated, and each separate portrait, whether repro- 
duced or not, is discussed in detail, all necessary information on the 
painter, owner, etc., being given simply and clearly. Most people 
remember GALILEO’s face only through the portraits of Jusrus SusTEr- 
MANS or their copies. The description and discussion of these particular 
portraits covers 18 p. (32-50): the earliest was made in 1635 when 
GALILEO was 71, the last 5 years later. Thus most people remember 
GALILEO only as an old man. A most interesting portrait, new to me, 
is the one by Domenico TINTORETTO (pl. 2) representing a younger 
GALILEO (aet. 42). The author was able to trace it to England, in the 
collection of Mr. G. H. Gass of Hampstead, who bought it in 1919 
«in a speculative spirit.» It shows very well two curious characteristics 
of GALILEO’s face, a kind of wart on the left cheek and a strong dissym- 
metry between the two eyes (this is seen even better in the two portraits 
by Orravio LEonI, pls. 5 and 6). 

A good instance of the intricacy of some iconographical problems 
is the one afforded by the painting of MILTON visiting NEWTON by ANNI- 
BALE GATTI (c. 1877). Says the author (p. 97): « This painting, apart 
from its great merit as a work of art, beats the record, I think, for replicas, 
i.e., copies by the artist himself. A short time before Gatti’s death 
in 1893, Professor FAVARO was privileged to visit his studio in Florence, 
and found him at work on a new edition, the fourteenth or fifteenth (the 
artist could not be certain), and hardly two of them alike, each copy 
being made to suit the taste of the customer.» The same subject tempted 
another Italian artist, Trro Lessi, in 1893 (p. 101): « This is a smaller 
and less ambitious production than GaTTI’s on the same subject, but 
it is more true to reality, and also to history, in that the scene is laid in 
GALILEO’s last home in Arcetri, and, probably, in the very chamber 
in which the meeting took place in 1638. » 

In spite of FAvaro’s and Fante’s patient investigations, a number 
of iconographical problems remain unsolved (see, e.g., p. 86, 103) and 
the reader’s collaboration is invited to bring a later edition of this work 
nearer to perfection. G. S. 


Arnold Buffum Chace, Ludlow Bull, Henry Parker Manning, 
and Raymond Clare Archibald. — The Rhind mathematical 
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papyrus. British Museum 10057 and 10058. 2 vols. Vol. 1, royal 
octavo, 28.5 X 20.5 cm.; 10 + 210 p.; Vol. 2, oblong folio, 28.5 x 
36 cm., 288 p. Oberlin, Ohio, Mathematical Association of America, 
1927-1929. 

Those who have been awaiting this publication for a long time will 
not be disappointed when they finally receive it. It is splendid in every 
respect. Up-to-now, the Rhind mathematical papyrus had been pub- 
lished thrice: (1) by A. EtseNLOHR (Leipzig, 1877 ; partial reprint, 
1891); (2) by the British Museum (London, 1898),; (3) by T. E. Peet 
(London, 1923). The second of these publications, entitled Facsimile 
of the Rhind mathematical papyrus, was in reality a facsimile of an 
imperfect hand copy of the original. The first was based on the same 
hand copy. Peret’s edition was the first directly based upon the original; 
it superseded the two earlier ones which contained many errors. See 
my review of it in Jsis (6, 555-57), wherein I discussed the papyrus itself; 
much of that discussion would apply as well to the new edition, but 
I shall not repeat what I have said. 

Peet’s edition contained a hieroglyphic transcription of the Rhind 
papyrus and a free English translation; it included the fragments belon- 
ging to the New York Historical Society. The new edition, which 
may be called CHack’s edition, is the first to give a complete photograph 
of the whole papyrus; it also includes a complete transcription in hieratic, 
a transcription in hieroglyphic, English translations, literal and free, 
a commentary, an exhaustive bibliography, and many other good things, 
as we shall see presently. 

It is perhaps best to begin our review with a formal description of both 
volumes. 

Vol. 1 which was already printed in 1927, but was withheld until the 
second was completed, contains a mathematical discussion of the papyrus 
by Chancellor Cuace and H. P. MANNING (p. 3-47), divided as follows : 
Egyptian arithmetic; Egyptian measures; Egyptian geometry; The 
methods and aims of the Egyptian mathematician; Note on the Egyptian 
calendar and Egyptian chronology; Note about words for grain and 
other kinds of food. Then follow the free translation and commentary 
(p. 49-119); and the bibliography (p. 121-206). 

Vol. 2 (1929) contains by way of introduction, a summary of Egyptian 
writing and grammar which will be very valuable to non-Egyptologists 
(i.e., to the great majority of readers) because of its concision and clarity. 
Then comes the photograph of the papyrus—s/6 of original size—on 
31 plates. Notice pl. 9, showing all of about 40 fragments in the New 
York Historical Society, appropriately placed. Then on 10g plates, 
a faithful transcription of the original hieratic (collated with photographs 
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of the papyrus), hieroglyphic transcription, transliteration of the hiero- 
glyphs, sign by sign, as they occur. On the opposite pages are given 
a transliteration written from left to right and an English literal translation. 
The papyrus is written mainly in black, the most important words and 
figures being in red. The red parts of the original hieratic are printed 
also in red in the four following stages: hieroglyphic, its transliteration, 
transliteration reversed, literal English. Thus it will be easy enough 
for any intelligent reader to go backwards from the passage interesting 
him in the free English version down to the original hieratic. In fact, 
I believe that irrespective of its mathematical interest, CHACE’s edition 
will be an excellent manual for young Egyptologists. 

At the end of vol. 2 will be found three supplements: (1) to the 
bibliography (22 more pages); (2) a note on The mathematical leather 
roll in the British Museum, by S. R. K. GLANVILLE, with a photograph 
of it. A more elaborate study of the same text by the same scholar 
appeared in the Journal of Egyptian archaeology (vol. 13, 232-38, pl. 58-62, 
1927); (3) addenda and errata. 

Let us now examine a few parts more carefully. The first question 
I ask myself when I approach a memoir on Egyptian science, is this : 
« What is the author’s general conception of it? Does he consider 
it mere empiricism or legitimate science?» This is what Chancellor 
Cuace has to say on this subject: 


« The author of this papyrus had an idea of general methods applicable to 
groups of problems, and within the groups simple problems are followed by 
more complicated ones that are of the same kind and are solved by the same 
methods. The methods of the Egyptian were largely those of trial and what we 
might call approximation. That is, if he could not get the answer at once he 
would try to get nearly the answer first and then make up what was lacking. This 
appears especially in what we have called the second kind of niultiplication, where 
he has the multiplicand and product given to find the multiplier, while the method 
of false position is also a method of trial. Yet he was quick to generalize and 
when he had found a solution for a simple problem he did not hesitate to solve 
in the same way more difficult problems of the same kind, and occasionally to 
state the solution as arule. He expresses this idea at the end of Problem 66, where 
he says, ‘Do the same thing in any example like this.’ Some processes are 
repeated again and again, showing that he had a method clearly in mind, even 
if he did not express it as a rule. » (See also p. 40-42). 


This is clear enough, I think. The Egyptian mathematician had a 
method, or methods. And who speaks of method, does he not speak 
of science? However, such discussions may be continued indefinitely, 
for it is largely a matter of appreciation; where exactly do method and 
science begin? 

Chancellor CHacE suggests that the Egyptian mathematicians may 














2 ae. 








254 ISIS, XIV, I 


possibly have compiled tables (as we know the Babylonians did) which 
would have considerably expedited their accounts. This is I believe 
a very plausible suggestion, the more so because all the mathematical 
computations (which must have been abundant in a country as civilized 
as ancient Egypt) were probably intrusted to a relatively small group 
of men. These were bound to become experts, and to feel the need 
of short-cuts, such as the tables would provide. 

These mathematicians made mistakes, who does not? « Almost any 
modern mathematical book, in spite of the careful proof-reading that 
it receives, contains mistakes just like those in the papyrus, and some 
of them contain many more than the papyrus. The remarkable thing 
is not that there are mistakes, but that most of the calculations are carried 
through without them. » 

We may expect a bibliography compiled by R. C. ARCHIBALD, to 
be as nearly perfect as human patience and ingenuity can make it, and 
our expectation is fulfilled. The titles are fully given and followed by 
critical notes, some of which are very extended. There are only two 
eighteenth century studies, the first, by H. Gram: De origine geometriae 
apud Aegyptios (44 p., Copenhagen, 1706); the second, strangely enough, 
by Isaac Newton: A dissertation upon the sacred cubit of the Fews 
and the cubits of the several nations, etc. (printed posthumously in 1737). 
My only criticism of this bibliography is that in my opinion, being as 
elaborate as it is, the authors’ names ought to have been quoted in full. 
Not Gram, H., but Gram, Hans. In my own publications I try to 
give the names in full, because this eliminates some errors; the letters 
E and F may easily be confused, but not the words Ernst and Franz. 
Furthermore, the same word may be represented by more than one 
initial, e.g., William by W. or G.; John by J. or I., etc. But this is 
a small criticism. The bibliography is followed by the necessary indices 
and by a «Chronological list of documents discussed » whose length 
astonished me. No less than 47 documents are quoted in the list of 
1927, plus 16 in the supplement. They range from 3500 B.C., the 
Hierakonopolis mace of Oxford, to 1000 A.D., a palimpsest in demotic 
and Greek; they thus represent an evolution of four and a half 
millennia ! 

It should be noted that though specifically devoted to Egyptian mathe- 
matics, this bibliography—({the main part and even more so its supple- 
ment)—contains abundant information on Babylonian mathematics. 
Students of Babylonian science are advised to refer to it. 

I was very glad to hear that the Golenishchev mathematical papyrus 
of the Moscow Museum of Fine Arts (of c. 1850 B.C. and apparently 
copied from an older work) of which V. V. Struve had been preparing 
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an edition for a long time, will appear within the year 1930. I look 
forward to its publication. 

This excellent work is also a very beautiful one. I am generally 
hostile to editions de luxe and inclined to judge them with exceptional 
severity. It happens but too often that such an edition is nothing but 
a means of imposing upon innocent readers, and beguiling them. This 
is certainly not the case for the work under review. It is a fundamental 
contribution to a great subject. Think what it stands for : a mathematical 
treatise written thirty-six centuries ago and copied from a text two cen- 
turies older still. Can too much honor be paid to such a venerable 
document! Many people think of Euciip as the fountain head of 
mathematics, but there is the same interval of time between the original 
author and Euciip as between CurisT and CoLumsus ! 

I am generally hostile to editions de luxe because either they are nothing 
but bluff, or if intrinsically valuable they are hopelessly beyond the 
reach of scholars. It must be our purpose to distribute available publica- 
tions in the best manner, to make sure that they reach the people who 
can appreciate them and no others. As most scholars are poor, and 
most amateurs of editions de luxe but half educated, it is clear that these 
editions—if truly learned—can hardly reach their legitimate owners. 
But to this one may answer in the first place, that some publications 
are unavoidably expensive (it is only the avoidable luxury which is wicked), 
and that thanks to Chancellor CHAcE’s generosity this work is sold at 
a very moderate price, and in fact, below cost, to the members of the 
Mathematical Association of America. I may add that the proceeds 
of its sale was donated by him to that Association, to constitute a special 
endowement of it. 

One more word. This publication does special honor to one of the 
oldest American colleges, Brown University of Providence, in the state 
of Rhode Island. Indeed the promoter, donator, and main author, Dr. 
Cuase, has been many years its Chancellor, and two other authors, 
MANNING and ARCHIBALD, are professors in its mathematical depart- 
ment. The fourth author, LupLow BULL, is attached to the Egyptian 
department of the Metropolitan Museum in New York (see Isis, 7, 262). 

GEORGE SARTON. 


Franz Hiibotter. — Die chinesische Medizin zu Beginn des XX. Fahr- 
hunderts und thr historischer Entwicklungsgang. Verlag der Asia major 
(Dr. Bruno ScHINDLER) Leipzig, 1929.(1) 356 p. quarto, mimeo- 


(1) There is also a Chinese title reading Chung hua i hsiieh (2875, 5005, 5380, 
4839). 

















‘ 

i 
y) 
’ 
i 








256 ISIS, XIV, I 


| 


graphed from a typewritten copy, with many drawings in the texts. 
Price, paper covers RM 50, bound RM 56. 

The author of this important memoir on Chinese medicine, was 
unusually well qualified to write it. He began his study of the subject 
more than 15 years ago, and though frequently interrupted by his pro- 
fessional duties (chiefly during the war), he resumed it time after time 
with remarkable persistence. He spent many years in Japan as well 
as in China, was able to take advantage of the labor of Japanese scholars 
(such as Y. Fujikawa and K. Dont), and what matters even more, to 
study Chinese medicine as it is still practised to this day in both countries. 
He need hardly be introduced to our readers, for his writings have often 
been discussed in Isis. Here is a list of those which have been dealt 
with, references to Isis being added, when this seemed worthwhile. 

1. Beriihmte chinesische Arzte (Archiv fiir Geschichte der Medizin, 
vol. 7, 115-28, 1913). 

2. Shou Shi-pien. Ein chinesisches Lehrbuch der Geburtshilfe. Aus 
dem chinesischen Urtext iibersetzt und erlautert (94 p. autographiert; 
Berlin, URBAN und SCHWARZENBERG, 1913). 

3- Beitrage zur Kenntnis der chinesischen sowie der tibetisch-mon- 
golischen Pharmakologie (324 p. autographiert, Berlin, ibidem, 1913). 

4- 3000 Jahre Medizin. Ein geschichtlicher Grundriss usw. (525 p. 
autographiert, Berlin, ROTHACKER, 1920). See Isis, 4, 369-70. 

5. A guide through the labyrinth of Chinese medical writers and medical 
writings (74 p. mimeographed, Kumamoto, 1924). See Isis, 7, 259. 

6. Zwei beriithmte chinesische Arzte des Altertums, CHouEN Yu-1 
and Hoa T’ovo. 2. Auflage (48 p., Tokyo, 1927). See Isis, 10, 236. 

7. Zwei tibetische Textfragmente medizinischen Inhalts aus Turfan. 
Festschrift Max NeuBURGER gewidmet (188-91, Wien, 1928). 

8. New edition of the Biographisches Lexicon der hervorragenden 
Arzte, to be reviewed in Isis. 

(If this list is not complete, especially with regard to Asiatic medicine, 
the author will do us a favor by enabling us to complete it). 

To return to the new work, I shall begin by analyzing it, but as the 
author’s transcription of Chinese words is sometimes erratic, I shall 
disregard it and replace it throughout this review by the transcription 
which is standard in my /ntroduction and in Isis, that is, the transcription 
given in the Chinese-English dictionary of Herpert A. GILEs (second 
edition, 1912). Each Chinese word is followed by the number correspon- 
ding to it in GILEs’s dictionary. The phonetic value of G1Les’s transcrip- 
tion does not concern us, but the numbers represent the original Chinese 
characters without ambiguity. 

The author begins by giving us a bibliography of the subject. The 
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catalogue of western publications is naturally very short; the Chinese 
sources are indicated in the form of a list of physicians and their works. 
That list is substantially identical with the one which the author published 
in English during his stay in Japan (Kumamoto, 1924; Isis, 7, 259). 
Among the newer sources I may mention the Chung-kuo-i-hsiieh-shih 
(2875, 6609, 5380, 4839, 9893), published by CHEN PANG-HSIEN (643, 
8648, 4513) in Shanghai, 1920. 

The explorations across Central Asia which have yielded so many 
archaeological treasures have thus far been unproductive from the point 
of view of the medical historian. It seems more and more plausible 
to admit the fundamental originality of Chinese medicine at any rate 
during the pre-Buddhist period. On the other hand the respiratory 
exercises which obtained so much importance among Taoists were 
probably of Buddhist, i.e., of Hindu origin(1). The ancient Chinese 
medicine was essentially pneumatic like that of the ancient Egyptians, 
in contradistinction to Mesopotamian medicine and Greek medicine 
which were essentially humoral (p. 41). 

The account of Chinese anatomy begins with embryology, followed 
by osteology and myology. There is no Chinese osteology in the western 
sense; that is, there are no accurate descriptions or representations 
of individual bones. With few exceptions, Chinese anatomical names 
do not refer to definite bones but to parts of the ossature which can be 
seen from the outside. E.g., the bones of the skull are not differentiated, 
but there are names for the coronal, the orbit, the cheek bone, etc. They 
count 21 vertebrae. The viscera are divided into two main groups : 
the tsang (11584), i.e., liver, lung, heart, spleen, kidneys, and the fu 
(3685), i.e., stcmach, intestines, bladder, gallbladder, and the san chiao 
(9552, 1323). These two groups are essentially different; in fact, they 
are opposites, for the tsang correspond to the female principle yin (13224), 
and the fu to the male principle yang (12883). We recognize already 
the love of symmetrical and arbitrary classifications which dominates 
and sterilizes Chinese thought. For example, all sorts of correspondences 
are established between the five tsang organs, the five directions (cardinal 
points and center), the seasons, the elements, the colors, the tastes, 
the intellectual faculties (2). After these general considerations, the 
author considers some organs in greater detail: eye, ear, lung, large 
intestine, stomach, spleen, pericardium, heart, small intestine, bladder, 


(1) On similar exercises practised in India to-day see VASANT G. RELE (Bombay, 
1927; Isis, 11, 224). 

(2) For other examples of the same characteristic aberration see LEopo.D 
DE SaussuRE: La cosmologie chinoise & propos du nouveau drapeau chinois 
(sis, 5, 140-42). 
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kidneys, liver, and the san chiao (9552, 1323). The latter are three 
imaginary passages (p. 55). It is not worth while to describe or discuss 
these chiao; the illustration which I am reproducing (fig. 1) will suffice; 
it shows the upper, middle, and inferior chiao on both sides of the body. 





























Fic. 1 


The main difference between man and woman consists in the germ 
glands which are in the ming mén (7962, 7751), the « door of life » located 
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in the right kidney (according to HUsBoTrer; according to GILES, it is 
located between the two kidneys). The ming mén of a man correspond 
to fire, heaven, and yang; that of a woman to water, earth, and yin. The 
animal spirits, shén (9819) are located in the heart; the mind or soul, 
hun (5244), in the liver; the anima vegetativa, p’o (9420), in the lung. 

Chinese physiology is explained by means of extracts from the medical 
classics, mainly the Questions of the Yellow Emperor, Huang Ti Nei- 
ching (5124, 10942, 8177, 2122) and the Ling-ch’u-ching (7222, 10092, 
2122). Physiological applications of the doctrine of changes, I-ching 
(5497, 2122), are extracted from a commentary by Cuu TAN-CH’l (2544, 
10618, 1009), who died in 1358. We find in it, e.g., a complete medical 
elaboration of the eight trigrams, pa kua (8504, 6311), and many other 
things of the same kind, equally ingenious and senseless. All this is 
so magical from the western standpoint, that it is difficult to see where 
the i-ching ends and the real magic, wu (12735) begins. Whichever 
the case, their excessive fondness for symmetrical analogies have induced 
the Chinese to develop a very elaborate theory comparable to the western 
correspondence between microscomos and macrocosmos, and yet in all 
probability independent of it. 

The same fantastic theorization is continued in their general pathology. 
A number of short chapters are devoted to special diseases and to special 
branches of medicine, such as dentistry, obstetrics, gynaecology, pedia- 
trics, etc. According to the Chia-i-ching (1167, 5341, 2122), the five 
temperaments are t’ai yin (10573, 13224), shao yin (9746), t’ai yang 
(12883), shao yang, and intermediary; which might be translated, very 
feminine, less feminine, very masculine, less masculine, and intermediary. 
It is interesting to come across such a distinction based primarily upon 
sex, but extending to every structure and function. The following 
section dealing with forensic medicine is naturally derived from the 
Hsi-yiian lu (4146, 13729, 7386) of Sunc Tz’u (10462, 12406). This 
part is completed by two final chapters on hospitals and on the medical 
profession. 

An atlas of Chinese anatomy fills 43 p. (p. 113-56). It contains a 
great number of figures extracted from Chinese and Japanese books 
(the source is not always indicated with sufficient care). One of these 
figures is here reproduced to represent the san chiao (fig. 1). Thanks 
to the courtesy of Mr. WILLIAM Hun«, professor in Yenching University, 
I am able to publish also (fig. 2) a drawing of the chiao extracted from 
the San ts’ai hui t’u (9552, 11496, 5184, 12128), the collected diagrams 
of the three powers (i.e., heaven, earth, and man) by WaNG Cu’! (12493, 
1011) and his son WANG Ssu-! (12493, 10271, 5454), printed in 1609. 
(Hisorrer’s book contains a schema of the same drawing on p. 125). 
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Some 15 p. are devoted to illustrations relative to acupuncture. The 
most interesting of these is one representing a bronze model kept in 
the Imperial Museum of Tokyo (p. 145), but unfortunately no information 
is given about it. 

This is followed by a long section on diagnosis. According to the 
Huang-Ti Nei ching (5124, 10942, 8177, 2122), the four methods of 
examination, ssu chén (10291, 605) are ; 1. wang (12509), to gaze at; 
2. wén (12651), to hear or smell; 3. wén (12650), to ask (questions); 
4. ch’ieh (1552), to feel (the pulse). The Chinese developed the pulse 
diagnosis considerably, but strangely enough paid hardly any attention 
to urine. Their overelaborated sphygmology formed the central part 
of their diagnosis. They distinguished 27 kinds of pulse (the Greeks 
distinguished at most 15). According to the author’s excellent method, 
this extraordinary theory is explained by means of long extracts from 
two original treatises: the Pin-hu-mai-hsiieh (9251, 4951, 7615, 4839) 
of Li SHIH-CHEN (6884, 9921, 599), of the year 1564; and a modern 
Japanese book by Asapa, 1918-19. 

This part is completed by the translations of two very long Chinese 
texts. 

(1) The Difficult book, Nan-ching (8135, 2122) a treatise in 81 chapters, 
ascribed to PreN Cu’1A0 (9172, 1388). As I was able to announce it 
in my Introduction (vol. 1, 103), that translation was already completed 
many years ago; it is pleasant finally to have it. It covers p. 195 to 238. 
By the way the note devoted to PreN Cu’1ao in my Introduction ought to 
have been placed in the sixth century B.C., for according to Ssu-Ma 
CuH’IEN (10250, 7576, 1711), he must have flourished about 531-26. 
That famous Chinese doctor was thus, as far as we know, a century 
earlier than our HIppocraTEs, but one could not find a greater contrast 
than the one between the fanciful and excessive rationalization of the 
Chinese physician and the genial common sense of the Greek. 

(2) The Secrets of pulse, Mai-chiieh (7615, 3225), composed by one 
Kao YANG (5927, 12883), presumably after the eleventh century, together 
with the commentary by CHANG SHIH-HSIEN (416, 9969, 4513), as edited 
by Hsii ANG (4748, 75) in 1510. The Mait-chiieh was formerly ascribed 
to WANG SHU-HO (12493, 10039, 3945), who flourished under the Western 
Chin (265-317), and wrote a famous treatise on the pulse Mo-ching 
(8011, 2122). This ascription may be found for instance in my Introduction 
(vol. 1,342). A complete discussion of this question would be exceedingly 
difficult; the author has hardly attempted it. The Mo-ching is divided 
into ten books; according to Htsorrer’s translation (p. 239-72) the 
Mai-chiieh contains four books. 

The pharmacology is treated very briefly (274-99), but this does not 
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matter so much because the earlier western works on Chinese medicine 
were largely restricted to pharmacology and botany. However a complete 
study of the subject is still necessary. We badly need a critical biblio- 
graphy of the immense pén ts’ao (8846, 11634) literature, together with 
a study of the medical and botanical changes from edition to edition. 
This would be a gigantic task, but we shall not be able to understand 
the development of Chinese medicine until it is accomplished. To 
measure its size, it will suffice to recall that in his Botanicon Sinicum, 
EMILE VASILIEVICH BRETSCHNEIDER enumerated no less than 1148 Chinese 
works on the subject! The author has made no attempt to cover it; 
he simply gives a list of some 400 medicinal plants or drugs, quoting 
the Chinese and Latin names of each. He made use of a few modern 
sources which are worth mentioning here. 

T. Maxktno and K. Nemoto: Catalogue of Japanese plants in the 
herbarium of the natural history department of the Imperial Museum (Tokyo, 
1914). 

Jinzo Matsumura : Shokubutsu mei-i (second edition, Maruzen, 1921). 

Chih-wu-hsiieh-ta-tz’u-tien (1849, 12777, 4839, 10470, 12402, 11177), 
a large dictionary of botany (1700 p., Commercial Press, Shanghai, 1917). 

The list of plants is followed by a brief note on weights and measures, 
by a collection of the most usual recipes (p. 301-14), and by brief accounts 
of massage and gymnastics. The most important feature of Chinese 
gymnastics, or indeed of Oriental gymnastics, is the astounding technique 
of breathing to which I have already alluded. This was developed 
by the Hindu Yogi, by the Chinese Taoists, and finally by the Zen 
Buddhists. The author describes briefly such exercises witnessed by 
himself in Kumamoto. 

With regard to Chinese surgery, he remarks that it is easy to dispose 
of it, because there is not any! The only Chinese surgeon was apparently 
Hua T’o (5005, 11346), who flourished c. 190-265, and unfortunately 
his writings are lost. Surgery was replaced in China by a technique, 
which seems entirely autochthon, acupuncture. I have already referred 
to it apropos of the many figures illustrating it which are included in the 
anatomical atlas. Such figures are indeed very abundant in Chinese 
literature, for the same reason that bloodletting figures were relatively 
abundant in western writings. Acupuncture consists in pricking different 
parts of the body with needles, and of inserting such needles deeply 
into the tissues and into the organs. ‘The best way to explain the position 
of the Asiieh (4840), i.e., of the holes which are favorable for such practice, 
is obviously by means of drawings. ‘The number of Astieh varies somewhat 
from one author to another, but is not very distant from 650. That 
technique is extremely involved, being regulated by all sorts of cosmic 
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correspondences, even as mediaeval bloodletting was, but far more so, 
as we would expect, knowing the relentless ingenuity of the Chinese with 
regard to the finding of such analogies. An amusing feature, not duplic- 
ated in western bloodletting, is the method of vicarious acupuncture : 
one organ may be eventually punctured instead of another, e.g., the 
« wife », for the «man», the «mother» for the «child» (these terms 
represent various organs). 

Acupuncture is still practiced in China and Japan and the author 
had good opportunities of observing it, notably in a « needle »-clinic 
at Ainomura, not far from Nagasaki. ‘The Japanese have much simplified 
the technique, keeping hardly more than a hundred hsiieh (4840), and 
dropping most of the ancient tabus. However it is still very complicated, 
and can hardly be learned in books. The assistants at the hospital of 
Ainomura must go through a period of apprenticeship lasting four 
years. The needles used are very fine (their diameter being only a 
fraction of a millimeter) and are disinfected with a solution of carbolic 
acid. The author witnessed the insertion of such needles deep into 
the lungs or into the viscera without unpleasant consequences. 

A final chapter (p. 340-55) contains a historical sketch of Chinese 
medicine. It includes a brief section on Buddhist influences. 

My analysis, however short, is sufficient to illustrate the richness of 
this work, yet it is not at all a history of Chinese medicine. It might 
have been entitled : Materials for the understanding of Chinese medicine. 
Its publication is exceedingly welcome, though one cannot help regretting 
that the author, having already waited so long, did not keep it a few 
more years on the stocks. With few exceptions, he has made no serious 
attempt to distinguish the different chronological layers of Chinese 
medicine. It is true this would require immense efforts, which would 
probably be beyond the power of any single man. 

The main defect of this otherwise admirable memoir is the inconsistent 
transcription of Chinese words. To be sure the Chinese characters 
are always clearly written, and that is the essential; yet their presence 
does not exonerate the author. The worst result of such inconsistency 
is that it discourages the compilation of an index. On the other hand, 
it would have been relatively easy for him to unify the spelling, even 
at the eleventh hour, and if he had done so, it would have been possible 
to add the index, without which the usefulness of his book is much 
impaired. GEORGE SARTON. 


William Cecil Dampier-Whetham. — A history of science and its 
relations with philosophy and religion. xxi + 514 p., 14 fig. Cam- 
bridge, University Press, 1929 (18 s.) 
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One of the first books to reach me soon after the creation of Isis was 
«Science and the human mind» written by WiLL1aM Ceci DAMPIER 
WHETHAM (1) and CATHERINE DURNING WHETHAM, his wife (London, 
1912). It was a very stimulating book to which a long review was devoted 
(Isis, 1, 125-32). The same authors published a very interesting paper 
entitled « Three English men of science », in the first volume of [sis 
(215-18, 1913). When I heard that one of them had published a new 
history of science, I was thus very curious to see it. 'WHETHAM’s develop- 
ment as historian of science has been exactly contemporaneous with mine, 
but while I have consecrated myself almost exclusively to these studies, 
his attention has been divided between them and many others. In my 
review of Science and the human mind | gave a list of his many publications 
on eugenics and I fully discussed his anthropological interpretation of 
the development of science. I shall not come back to that, but the 
following titles will give the reader a good idea of the author’s manifold 
activities: Recent development of physical science (five editions from 
1904 to 1924). Article Science in the eleventh edition of the Encyclo- 
paedia Britannica (1911). Cambridge readings in the literature of 
science, arranged with his daughter MarGarRET (1924, 1929). The war 
and the nation, a study in constructive politics (1917). Matter and 
change (1924). Politics and the land (1927). 

To return to the volume under review, though it is far more elaborate 
than Science and the human mind, it is still a sketch, cannot be more than 
a sketch, and in all fairness to the author must be judged as such. To 
tell the whole history of science in one volume is an extremely difficult, 
if not impossible, achievement. The author who succeeds in avoiding 
the Charybdis of a dry catalogue of names risks wrecking himself upon 
the Scylla of an unconvincing arbitrariness. The reader will appreciate 
better what such condensation implies, if he compares it with other 
feats more familiar: just think of what it would mean to write in a 
single volume of moderate size the whole history of art (of all the arts) 
or the whole history of literature (of all the literatures). However these 
two feats would be considerably easier, for we have so many histories 
of art and of literature, histories of all kinds, pedigreed histories we might 
call them, because each is the result of a long selection, so that the diffi- 
culties would be chiefly literary ones. Most of the facts involved are 
relatively well known and classified, and while the condensation would 
still be very difficult, the preliminary choice of facts would be simpler. 
For the history of science, these pedigreed textbooks do not yet exist 


(1) The author’s surname has apparently changed in the meanwhile from 
Whetham to Dampier-Whetham. 
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—except to some extent for mathematics and medicine—and thus the 
writer of a book like this one is necessarily a reckless adventurer. The 
simplest outlines of a subject can only be written well when elaborate 
accounts are already available; a good primer must not be written first 
but last. 

All of which is said in advance to explain the author’s shortcomings. 
His work, however interesting (especially on the physical side), is very 
imperfect—but this was clearly unavoidable. To judge him fairly we 
must bear in mind the insuperable difficulties of the task to which he 
had addressed himself. Call him a dilettante or a reckless adventurer 
if you please, yet be thankful to him for the effort he has made. No 
scientist should read this book without caution, but none will read it 
without profit. 

The most striking feature of it is the fact that more than half is devoted 
to the nineteenth century and after. There is much to be said for this 
subdivision, unequal as it may seem to the historian. The author ob- 
viously is writing not for historians interested in science, but for physicists 
with a historical bent, and as I remarked apropos of GARRISON’s history 
of medicine (Isis, 13, 138), it is probably this kind of subdivision which 
will satisfy the needs of men of science best. Another striking fact 
is the predominance of physics. This is not surprizing considering the 
author’s training, but in spite of the real importance of physics, it gives 
one an impression of lopsidedness. It is a pity that the author did not 
obtain the assistance of a biologist, for the biological parts of his book 
are utterly and shockingly insufficient. They are insufficient both in 
the selection of items and in their treatment. Consider, e.g., the sub- 
divisions of chapter VI, Nineteenth century Biology : « The significance 
of biology—Organic chemistry—Physiology—Microbes and bacteriology 
—The carbon and nitrogen cycles—Physical geography and scientific 
exploration—Geology—Natural history—Evolution before Darwin— 
Darwin—The fight for evolution—Anthropology » (all of which in 40 p.). 

Yet in spite of its shortcomings, which are many, some of which excus- 
able, others not, WHETHAM’s book is very stimulating and thought- 
provoking. It is to be hoped that many students will read and discuss 
it, but that they won’t swallow it whole ! GEORGE SARTON. 


Frederick Barry. — The scientific habit of thought. An informal 
discussion of the source and character of dependable knowledge. 
x1ll + 358p. New York, Columbia University Press, 1927 ($ 3.50). 

The history of science is so vast a subject that we must expect it to 
be understood in many different ways. It would be foolish to say that 
this or that point of view is the only good one, or the best one; these 
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different points of views are not conflicting, but on the contrary supple- 
mentary. If Jsis may seem to be laying undue emphasis on erudition, 
it is simply because we hold that here as elsewhere, whichever the point 
of view, it is essential that the facts be right. We do not object in the 
least to the philosophical point of view in itself, but only to the combination 
of philosophical earnestness with historical levity; we do not object 
to rationalization, but to premature rationalization. 

The first task obviously must be to ascertain the facts, but it would 
be foolish to suspend our judgments until all the facts were known and 
well known, because this would postpone our judgments indefinitely, 
and reduce us finally to intellectual impotence. Historical analysis 
and philosophical synthesis must go on hand in hand. The publication 
of such a book as Barry’s is thus welcome, and it is especially welcome, 
because of its excellence in almost every respect. 

The author is that sort of rara avis combining a long and deep familiarity 
with experimental science with a sound philosophical and mathematical 
training. He has taken pains to ascertain the main facts of the history 
of science and to understand their implications, and long discussions 
on the subject with students and colleagues have taught him to express 
his views with great clarity, elegance, and humor, without dogmatism. 
Hence he is very persuasive without being tyrannical. 

The whole book is divided in only four chapters: 1. Science and 
sciences. Discussing the meaning of science, and the main epistemo- 
logical problems; 2. The nature of fact; 3. The elements of theory; 4. 
Scientific humanism. 

Our criticisms might be reduced to three. First, considering the 
very richness of this book a subdivision into a greater number of chapters 
would have been useful, especially for the younger readers. Second, 
the book would have been more valuable if it had contained more concrete 
illustrations, which it would have been easy enough for the author to 
provide. ‘Take a statement like this (p. 193): «It frequently happens 
that generalizations which are inferior in a logical sense are more instructive 
scientifically; sometimes because they are more inclusive, sometimes 
merely because they are more simple. This is true also, among strictly 
logical coérdinations; the rough simple approximation, if it will serve 
a given purpose, is always used in preference to its more precise elabora- 
tion. It is the problem which determines scientific preference in logic; 
not vice versa.» This is very neatly put but the average reader would 
expect some examples, and he is not convinced without them. Third, 
the very gentleness of the author sometimes weakens his argument. 
Most readers prefer to be treated with less consideration of their own 
scruples; the very quality, which increases the depth and the elegance 
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of this book, undermines its strength. It will be noticed at once that 
these criticisms are relatively weak, and the reviewer could not press 
the third one without inconsistency. 

To illustrate the complexity of the argument, it will suffice to say 
that the third chapter includes brilliant sketches of the progressive 
arithmetization of mathematics, of the history of dynamics, etc. To 
give a better idea of Barry’s work, as a summary of it is obviously out 
of the question, the best method is perhaps to quote a few extracts. 

(p. 194) «Scientific knowledge, determined by successive discoveries 
of facts, constructs its theory as it goes. Its logic, therefore, is always 
retrospective. » 

(p. 10) « The accumulated results of toughminded labor are science, 
certainly; but the labor itself is also science. ‘To the onlooker, science 
is knowledge; to the worker, it is activity. Seen from the outside, it 
is the process of acquisition. The world at large is interested in the 
results alone, but the participator is interested also in the procedures. 
To borrow the imagery of our fellow-sportsman — the spectators see 
the game, but the players live it; the spectators know about the game, 
but the players are the game. » 

(p. 78) «There is no unavoidable conflict between religion, thus 
conceived, and science; no serious issues which arise from temperamental 
antagonism alone. The great conflicts of the past have always been, 
as those of the future will probably always be, the conflicts between 
fixed and unreconcilable beliefs; and never between beliefs concerning 
a transcendent mystery, excepting when these have become entangled 
with contradictory opinions concerning our actual world. ‘These opinions 
themselves, more frequently than not, have been advanced as the justifi- 
cation of more primitive motives — the fear of change in custom, blind 
loyalty to ancient institutions, the lust of power either petty or grandiose; 
and the bitterest of all this warfare has been waged in the defence of 
individual freedom against aggressions thus incited. They have been 
battles of will, primarily; instigated by fear, desire, ambition, or greed, 
supported when they have not been provoked by the power of group 
obsessions, and never directed by intellectual or religious purposes 
excepting when thought has been enslaved by the strong emotion which 
is generated by these primitive impulses. To call such warfare the 
conflict of science and religion is essentially to misrepresent it: it is 
rather the warfare between humane intelligence and the brute will to 
dominate and command, excited or sustained by group prepossessions. 
Its issue is not between religion and science, but between oppression 
and toleration. » 

There is much more that we would be tempted to quote, e.g., on 
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science’s debt to speculative philosophy (p. 68), on the validity of science 
(p. 24); on science vs. logic (p. 189); on « magic » in mathematics (p. 214), 
on the place of science in education (p. 280), but we must let the reader 


find these nuggets himself, these and many others. 
GEORGE SARTON. 


David Eugene Smith. — A source book in mathematics. XVII + 701 p., 
g pl., figs. New York, McGraw-HILL, 1929. ($ 5). 

It is very fortunate that this volume follows so closely upon the heels 
of the first one (on astronomy, see Isis, 13, 130-34) and may thus destroy 
the bad impression created by the latter and restore confidence in the 
undertaking. Indeed it is as good as the other volume was slipshod. 
In spite of the fact that the main author was also mathematical editor 
of the new Britannica, he did his work very well. It must be added 
that he was helped by an excellent group of advisers (ARCHIBALD, Cajorti, 
Dickson) and by devoted assistants, above all, Lao G. SIMONS, JEKUTHIEL 
GINSBURG, VERA SANFORD, HELEN M. WALKER. 

To have a general idea of the comprehensiveness of this survey, let 
us find out how the various nationalities are represented. Let us count 
the extracts relative to each. The number of mathematicians is a little 
different, because some extracts deal with more than one author, and 
some authors are represented by more than one extract; these authors 
however are the most important (PascaL, NEWTON, EuLER, GAUss, etc.) 
and thus counting the extracts is somewhat like counting the authors 
but giving different «weights» to them. France is represented by 
26 extracts; Germany, by 25; England, by 20; Italy, by 9; Switzerland, 
by 6; Scandinavia, by 5; Russia, by 3; the Netherlands and Hungary, 
each by 1. This distribution seems fair: the leading nations being 
France and Germany, with England following closely. The most 
striking fact is the absence of American contributions, in great contrast 
with the astronomical volume, wherein the United States ranked third 
out of nine nations, two ranks ahead of France ! 

The extracts are preceded by short bio-bibliographical introductions 
which are generally well done, but very unequal. This inequality is 
obviously due to the diversity of collaborators; the editor might have 
been a little more vigilant in this respect. Reading a few of these bio- 
graphies, at random, I cannot help grumbling a little. The information 
given on JAMES 1 BERNOULLI is very scanty; we are not even told where 
he was born; more information is given on two other mathematicians, 
JOHANN FauLHaBer and NicHoLas Mercator, mentioned in the same 
extract, than on the author himself! There is a long introductory 
note on ROLLe’s theorem, but nothing is said about ROLLE himself. 
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I do not think that very much ought to be said; two or three lines would 
be sufficient, but these lines are missing. Apropos of De Motvre’s 
Law of normal probability, it would have been worthwhile to say that 
a facsimile of his first paper, the Approximatio of 1733, was published 
in Isis (vol. 8, 671-83, 1926). The note on SYLVESTER covers ten lines, 
it begins: «SYLVESTER was barred from certain honors in England 
because he was a Jew». True enough, but was that the outstanding 
fact of his life, or the first to deal with? 

The average length of the extracts is a little above 7 p.; and the most 
frequent length seems to hover about that figure. By far the longest 
extract is SopHus Lier’s memoir on a class of geometric transformations 
(40 p., 1871); I have no strong objection to this, but the second extract 
in point of length is, curiously enough Horner’s method (21 p., 1819), 
and is this not extravagant? 

I have already deplored the stupid policy of this series not to consider 
sources anterior to the advent of printing. This cannot be accounted 
for except by the scientific ignorance of the general editor. In the 
case of mathematics this policy was peculiarly deplorable, for it removed 
a large amount of materials of immense significance. It is true that the 
loss sustained by the general reader is to some extent a gain for the mathe- 
matician, who has thus been given more documents of vital interest. 
The fact is that this source book will be of little value except to mathe- 
maticians, whereas one giving some space to the earlier history would 
have appealed to a much larger audience. 

After all for which kind of readers are there source books compiled ? 
I would have assumed they were compiled for the elite of the educated 
public, but not for the very experts. For example, a mathematician 
curious of the past reads a history of mathematics and then tries to obtain 
the old books which interest him most. He will hardly depend on extracts 
for the chances are that these do not contain the very things he is looking 
for. On the other hand the philosopher, who is not a mathematician, 
will not be able to do much with this volume, while one devoted to the 
earlier period would have proved very stimulating. One could not lay 
too much stress on the fact that the purpose and methods, the very 
spirit of mathematics, can be illustrated just as well by means of the 
simpler mathematical concepts, as by means of the more complex and 
esoteric. However these source books will be very useful for teachers 
of the history of mathematics (or other sciences) and their classes. 

According to D. E. Smirn’s old preference, this volume is divided 
not in strict chronological order, but in five « fields », viz.: number; 
algebra; geometry; probability; calculus, functions, quaternions. It is 
hardly worthwhile to quarrel about that subdivision and the choice of 
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extracts, about which no two mathematicians would agree anyhow. I 
shall make only iwo remarks. The setting apart of probability (59 p.) is 
an excellent idea; incidentally it is a good symbol of the statistical pre- 
occupation of our age. On the other hand the last section is far too 
short, a defect which cannot be cleansed by the editor’s lame apology. 
It covers not more than g2 p. For the sake of illustration, it includes 
extracts from the following authors: CAVALIERI, FERMAT, NEWTON, 
LEIBNIZ, BERKELEY, CaucHY, EULER, JOHN 1 BERNOULLI, ABEL, BESSEL, 
MOésius, HAMILTON, GRASSMANN. No space is given to infinitesimal 
geometry, to the theory of surfaces. It would have been tempting to 
select such a fine piece as DuPIN’s theorem. 

Geometry is represented by the following: DersarGcugs, PONCELET, 
PEAUCELLIER, PASCAL, BRIANCHON, FEUERBACH, WILLIAM JONEs (first use 
of the symbol pi for the circle ratio), Gauss, SACCHERI, LOBACHEVSKY, 
BoLyal, FERMAT, DESCARTES, POHLKE, RIEMANN; MONGE, REGIOMONTANUS, 
Pitiscus, De Morvre, CLavius, STEINER, CREMONA, Liz, MOsius, CAYLEY, 
SYLVESTER, CLIFFORD. Note that the order is not even chronological 
within a certain field. Thus a reader who would like to have some 
idea of the broad chronological development of mathematics would find 
this book very awkward to use. I shall not criticize SMITH’s method 
too much, because I am aware of its advantages, but why did he not 
at least try to remedy its very obvious disadvantage? ‘This could have 
been done very easily, by adding a table of the extracts, or of the mathe- 
maticians, in chronological order. ‘To return to the geometrical selection, 
I shall simply remark that STEINER was permitted to say only five lines, 
and vON STAUDT was not allowed to say anything! ‘To be sure their 
works are highly technical, but not more so than many others from 
which long quotations are made. 

I do not mention these gaps by way of criticism of the author. Any 
selection would be insufficient in many respects. This illustrates the 
general weakness of anthologies and their little value from a scholarly 
point of view. The briefest history covers in its way the whole field; 
the best and longest anthology never does. 

Taking these necessary limitations into account, this source book 
is a very good and useful work. Some of the little defects above mentioned 
could be easily corrected in a new edition. GEORGE SARTON. 


Ernst Honigmann. — Die sieben Klimata und die mddes émionpor. 

Eine Untersuchung zur Geschichte der Geographie und Astrologie 

im Altertum und Mittelalter. 247 p., 4 fig. Heidelberg, WINTER, 
1929 (Mk. 25). 

This is a very important contribution to the history of ancient and 
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mediaeval geography, partly based on manuscript documents in Greek, 
Latin, Syriac, Hebrew and Arabic. A contribution also to the study 
of astrology, for geography and astrology became curiously mixed up 
about the second century B. C., and remained interrelated until the 
end of the middle ages. 

The central theme is the birth and evolution of the concept of clima, 
which is here fully explained for the first time. J. W. KusrrscHex’s 
article on the subject in Pauty-Wissowa (vol. 11, 838-44, 1921; Isis, 
6, 196) was inadequate. The original idea of clima (literally, an inclina- 
tion) was that of a landzone the parts of which are equally inclined to 
the sun rays. It will be noticed at once that the idea was the adumbration 
of the more definite notion of latitude. It implied a belief in the spherical 
shape of the earth. It is impossible to say exactly where it originated, 
but ERATOSTHENES was probably responsible for its first scientific formu- 
lation. Later it was extended to celestial as well as to terrestrial zones, 
and varied considerably, its variations oscillating between its scientific 
limit, latitude, on the one hand, and the vaguer meaning of region on the 
other. In the Byzantine age, the word clima was finally used to designate 
a government district or a diocese. For a scientific interpretation of 
the clima, as a zone, we had to wait until the isothermic lines had been 
defined by ALEXANDER VON HUMBOLDT in 1817. 

To return to the original idea, at some time or other between the 
second half of the third century B. C. and the first half of the first century 
B. C., it became generally understood that there were seven climata. 
Why seven? was this due to oriental influence, — or was it simply 
that the first scientist who developed the idea of clima, probably Era- 
TOSTHENES, considered the climata as being at such distance from one 
another that the length of the longest day in each differred by half an 
hour from that of its closest neighbours? Now the southernmost 
clima was that of Meroé, the northernmost that of the mouth of the 
Borysthenes (Dnieper); the lengths of the longest days in each were 
respectively 13 and 16 hours. On that basis there was room for seven 
climata and no more. 

We shall not follow the author in his long discussion of the Greek 
origin. HIPPARCH is at once excluded because he avoided the idea 
of clima, and even the term, as unscientific, trying to replace it by the more 
definite idea of latitude. Posmponios was not the originator, but rather 
a reformer. ERATOSTHENES was probably the true inventor, but if so, 
the climata were not conceived by him as contiguous zones, nor yet as 
lines, but as a series of what we might call average latitudes. 

At some time in the second or first century B. C. there developed the 
notion of seven contiguous zones, and this development took apparently 
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place under astrological influence to be able to place each locality in 
this or that clima; of course this was impossible as long as the climata were 
understood in the Eratosthenian sense; it was necessary that they should 
fill up the whole oikumene. This development may be ascribed to 
PosIDONIOS, or more probably to SERAPION OF ANTIOCH. The works 
of this SERAPION were read by P. Niciprus Ficutus, Cicero, MANILIUvs, 
and Puiny, and thus influenced, directly or indirectly, all the later astro- 
logers. He may have been one of Hipparcn’s pupils, but if so, it is likely 
that he was somewhat older than PosIDONIOs, not younger as the author 
says (p. 30). The oldest treatise of astrological geography and ethno- 
graphy may be traced back to him. In that lost treatise all the facts 
concerning peoples, countries, planets, and zodiacal signs were brought 
together and classified according to the climata. He constructed a 
map of the world whereon the climata and the «remarkable cities » 
(wdAes ézionpor) were indicated. Finally he compiled astronomical 
tables (mpdxetpo. xavdves), which served as models for ProLemy and 
indirectly, for a whole series of Arabic astronomers. 

This stage in the evolution of climata is well represented by PLiny’s 
Natural history. An analysis of PLINY’s circuli will be found on p. 33-39. 
PToLeMy never used the term clima in his geography, but we find in the 
Almagest seven tables relative to the parallels of Meroé, Syene, etc. 
The parallels are called wapdaAAnAox but the tables are spoken of as Exears 
cal’ Exaorov «Xia. Another treatise of his, the Dace:rs amAavav 
dorépwv, composed in 137-38, is also arranged according to the climata. 

The « remarkable cities » of which SERAPION had already drawn a list, 
which is more or less faithfully reproduced by PLINy, are also enumerated 
in that famous Byzantine chronicle, the Chronicon Paschale. ‘That 
chronicle, composed c. 629-41 (my Introduction, vol. 1, 482), was largely 
derived from older sources. The tables of climata and of the remarkable 
cities of each were borrowed from Sex. JuLIus AFRICANUS, or more pro- 
bably from Hippotytos. An examination of their text (on p. 82-87) 
shows that they were made far more carefully than the Plinian tables 
(p. 33-39). Similar data are also found, but differently arranged, in 
Pappos, THEON OF ALEXANDRIA, and in a lost text of Justinian’s age, 
the Praeceptum canonis Ptolemei which seems to have been used consi- 
derably in the Latin West. 

All this may be said to represent the ancient tradition of climata. A 
curious novelty is offered to us in the Christian topography of Cosmas 
INDICOPLEUSTES. COSMAS was especially anxious to refute the pagan 
theory of the sphericity of the earth; he claimed that if the earth were 
spherical a part of the oikumene would always remain in the darkness. 
Yet by his time the idea of climata, implying that sphericity, was too 
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well established to be dropped. Indeed it dominated the whole teaching 
of geography and astrology. What would Cosmas do? He simply 
applied it to his own conception of the shape of the earth. This is 
well illustrated in the miniatures of the main Mss. Thanks to the 
author’s courtesy I am able to reproduce his schema of these miniatures 
(fig. 1). The horizontal line represents the earth, the ten verticals 
represent climata, — the seven on the right being the ancient ones, the 
three on the left the new southerly ones discovered by Cosmas. The 
drawing refers to the time when the sun is immediately above Meroé; 
the sun being assumed to be very small and very near, the inclination of 
its rays varies considerably with the climata, as shown on the diagram. 

Another example of Byzantine decadence is exhibited in a sixteenth 
century Ms., the Parisinus Gr. 1707 (edited in appendix 4, p. 228-29). 
To the clima of the Hellespont has been added that of Byzantium, not 
near it though, but at the end of the seventh one! It is clear enough 
that the author did not understand what he was writing. 

There is no point in following the Byzantine tradition any further. 
Let us now consider rapidly the oriental traditions, Syriac, Arabic, 
and Hebrew. 

Fortunately the Syriac tradition began very early, and was thus entirely 
independent of the Byzantine deformations. The earliest author, 
BaRDESANES (second half of the second century), took pains to justify 
the theory of climata in the eyes of Christians by showing that it was not 
necessarily connected with pagan astrology. The Syriac tradition was 
continued by Severus SEBOKHT, JAcoB oF Epessa, and Georcz, bishop 
of the Arabs. I shall not analyze it, because it remained relatively 
unimportant until a later time when it was but an indirect reflection of 
Arabic science. 

The main Syriac contribution was to prepare the Arabic revival. 
Through Syriac and other channels, the Muslims obtained communication 
of the main results of Greek geography and astrology, that is, essentially, 
the text and maps of ProLemy’s geography, the Tetrabiblos and THEON’s 
elaboration of the list of remarkable cities. The transmission of the 
mpoxerpor Kavoves and especially of the Kavdves méAcewv émojpwr is 
particularly interesting, for the Arabic zijat (plural of zij, astronomical 
table) were essentially derived from them. The Zij Batlamyds (i.e., 
Protemy’s table) and the Kitab al qanan of Batlamydis (PTOLEMY’s 
canon) were free versions of THEON’s manual tables. This part of 
HONIGMANN’s memoir is of such interest for the study of Greco-Arabic 
science in general, that [ beg leave to quote his conclusions verbatim 


(p. 155): 


«1. Die ma’mianische Karte war die graphische Darstellung der Aufzahlung 
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von ‘ Namen der bekannten Linder und Stidte, die jedes Klima besitzt ’, eines 
Abschnittes in dem Tafelwerke az-zij al-Ma’mini al-mumtahan, der innerhalb 
von ihm die gleiche Stelle einnahm, wie die xavdves méAewv émojpwv innerhalb 
der mpdéxeipor kavoves. In diesem Abschnitte waren jedoch — wie médglicherweise 
in einer arabischen THEON Bearbeitung — die antiken Ortsnamen vollstiandig 
durch arabische ersetzt und nur die Grenzen der Oikumene und der Klimata 
beibehalten; die Langengrade wurden vermutlich noch nach persischem Muster 
von Osten her gerechnet, was der erhéhten Bedeutung des Orients, verbunden 
mit einer gewissen Reaktion gegen die westliche ‘ Orientierung ’ der Wissenschaf- 
ten, entsprach, und woran man wohl auch wegen des linkslaufigen Duktus der 
arabischen Schrift zuniachst noch festhielt, zumal es fiir sie die logische Konsequenz 
aus PTOLEMAIOS’ Anweisung (Geogr. II, 1, 4), die das edypyerovw des Vorschreitens 
in der Schreibrichtung auseinandersetzt, darstellt. Wir sehen also, dass in der 
‘ astronomischen Geographie’ die arabische Karte noch am reinsten erhalten ist. 

2. Eine geographische Schrift, die in ahnlicher Weise wie aL-KHUWARIzMfs 
Sarat al-ard aus ptolemdischen und arabischen Bestandteilen zusammengesetzt 
war, das Kitab al-malhama, ist wahrscheinlich identisch mit der fiir AL-Krnpf 
angefertigten ‘schlechten’ Protemaros Ubersetzung. Sein zeitliches Ver- 
haltnis zu AL-KHUWARIZM? vermochten wir nicht sicher zu ermitteln; jedenfalls 
scheinen beide Werke véllig unabhangig voneinander entstanden zu sein. Das 
Buch enthalt z. T. genauere ptolemdische Positionen als AL-KHUWARIZzMf. 

3. Das Kitab sarat al-ard des aL-KHUWARIzM? ist wohl als ein Versuch anzu- 
sehen, die ma’minische Karte mit einer ptolemaischen Erdkarte zu einem méglichst 
einheitlichen Bilde zu vereinen; ein Versuch, der freilich nur sehr unvollkommen 
gelungen ist. 

4. Eine ziemlich genaue Ubersetzung der ptolemiaischen Geographie scheint 
spiter THABIT 1BN QurRa hergestellt zu haben. Aus ihr wollte NALLINO die 
Positionen des AL-BaTTAN? ableiten; wir sahen jedoch, dass gewisse Bedenken 
gegen seine Ansicht bestehen. Bewahrheitet sich die oben vertretene Auffassung, 
nach der das von AL-BATTAN? zitierte Kitab sirat al-ard friiher anzusetzen wire 
als die ma’minischen ‘erprobten Tafeln’, so miissen wir die Existenz einer 
vorma’minischen PrToLtemaios Bearbeitung annehmen. Die ma’mianischen 
Tafeln selbst wiren dann als ein Produkt der Reaktion gegen die Bevorzugung 
der griechischen Wissenschaft anzusehen; sie enthielten anscheinend fast gar 
keine antiken Namen und die wenigen nichtarabischen Toponymen in ihnen 
gingen offenbar auf eine syrische Quelle zuriick. 

Wihrend die ma’minischen Tafeln in ihrer Anlage einigermassen den mpdéyepor 
xavoves "THEONS entsprochen haben, sind die drei letztgenannten Werke vielmehr 
von der Geographie des ProLemaios abhiangig, aber — wenigstens in den ersten 
beiden Fallen — anscheinend nicht von dem Originalwerk, sondern von einer 
(vorarabischen ?) Umarbeitung, die bereits eine stark veranderte Stoffverteilung 
und -auswahl aufgewiesen haben muss. Wie wir oben sahen, waren die PTOLE- 
MAIOS Bearbeitungen den Arabern unter dem Namen Kitaéb jighrffiya (oder 
iibersetzt K. sdrat al-ard) des Batlamyas bekannt. » 


See also (on p. 126-31) the list of 64 cities with their coordinates ac- 
cording to ProLemy, AL-KuwArizMi, AL-BaTTANi, and YAQOT, and (on 
p. 144-51) another list of 157 cities with their coordinates according to 
AL-KuwaArizMi and aL-BatrAni. According to AL-Mas‘0pi, PTOLEMy’s 
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geography contained the description of 4530 (530?) cities, more than 
200 mountains, the five seas and their islands, the 230 great springs, the 
290 perennial rivers of the seven climates. 

The reader should bear in mind that outside of the two Greco-Arabic 
geographical traditions mentioned at the end of the German quotation, 
there was also a purely Arabic tradition represented by the topographical 
descriptions (Kitab al-mas4lik wal-mamflik) which were compiled for 
administrative purposes, and furthermore that the Greco-Arabic traditions 
themselves were considerably enriched by the activity of Muslim travelers 
and geographers. 

To return to the climata the reader will find on p. 163 a comparative 
list of them according to AL-FARGHANI, AL-BaTTAN?, AL-BirOni, AL- 
SuirAzi, and at-JacuMini, and on p. 180, according to aL-Dimasnaqi, 
finally on p. 184, according to the Hebrew treatise Zurat ha-erez of 
ABRAHAM BAR HiyA, and on p. 189, according to the Liber de astrolabio 
of HERMANN OF REICHENAU. 

The latter (HERMANNUS ConTRACTUS, second half of the eleventh 
century) is the only Latin writer, to whom special attention is paid and 
HONIGMANN’s long survey ends with an analysis of his De astrolabio. 
The theory of climata was continued by Latin writers, new climata being 
occasionally added to the seven ancient ones, after the example of PLiNy, 
MartiaNus Capetta, and Cosmas INpicopLeustes. For example, 
in his Cosmographia (1524), Peter APIAN (d. 1552) added an eighth clima 
dia Riphaeon and a ninth, dia Danias; others were added in the southern 
hemisphere (e.g., anti dia Meroés), but these additions did not affect 
the theory itself which long survived its usefulness in the geographical 
textbooks. 

A number of Greek texts relative to the climata and the « remarkable 
cities » are edited in the appendix (p. 193-231), and there are abundant 
indices. 

The only defect of this very learned memoir is that it is not well com- 
posed, and that digressive explanations make it sometimes difficult to 
follow the trend of the author’s argument. It could not be translated 
into English without being entirely re-digested and re-written. 

The cosmographer at-Dimasuai (quoted on p. 180) died in 1326-27, 
not in 1256-57. GEORGE SARTON. 








